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POPSECRET 


FOREWORD 


This report details the performance of the payload system during 
the operational phase of the Programa Flight Test Vehicle 1608. 


Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Systems Integration and "J" 
System contracts. 


This document is the final payload test and performance evaluation 
report for Missions 1016-1 and 1016-2 which was launched on 
15 January 1965. 
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INTRODUCTION 


This report presents the final performance evaluation of Missions 
1016-1 and 1016-2 of tne Corona Program. The purpose of this report 
is to define the performance characteristics of the J-18 payload system 
and to identify the source of in-flight anomalies, 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPF. The off-line evaluation using Corona 
engineering photography acquired over the United States was performed 
at the individuai contractors plants. 


The quantitative data used for this report is obtained from govern- 
ment Organizations. The diffuse density data, and MTF/AIM resolution 
are produced by AFSPPF. The vehicle attitude error values, frame 


correlation times are made at NPIC who also supply the Processin 
Summary and MTF/AIM resolution reports published yl 


Computer programs developed by A/P are utilized to calculate and 
plot the frequency distribution of the various contributors to image smear 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer 
analysis of the exposure, processing and illumination data provides the 
necessary data to analyze the exposure criteria selected for the mission, 









SECTION I 


SYSTEM PERFORMANCE 


A, MISSION OBJECTIVES 


The payload section of Mission 1016, placed into orbit by Flight Test 
Vehicie # 1608 and LV-2A booster # 414, consisted of two panoramic 
Cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-18 
payload system. This Corona "J'' system is designed to acquire search 
and reconnaissance photography of selected areas of the earth from 
orbital altitudes. The planned mission was a5 and a 6 day photographic 
period with no deactivate period, 


B. MISSION DESCRIPTION 


The payload was launched from Vandenberg Air Force Base (VAFB) 
at 2100:44 Z (1300:44 PST) on 15 January 1965, Ascent and injection were 
normal and the achieved orbit was within nominal tolerances. Tracking 
and command support was effected by the Air Force Satellite Control 
Facility consisting of tracking and command stations a 







under central control of the Satellite Test Center at Sunnyvale, C ornia. 
Mission 1016-1 consisted of a 5 day operation and was completed by air 
recovery on 20 January 1965. Mission 1016-2 was completed with air 
recovery on 25 January 1965 following a5 day photographic operation. 


The comparison of the planned and actual orbit parameters is 
tabulated as follows: 
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ORBITAL PARAMETERS 


| Orbit 32 

Parameter Predicted Actuals 
Period (Min. ). 90, 67 90, 77 
Perigee (N, M.) 99.3 95,12. 
Apogee (N.M.) 235.8 240.6 
Inclination (Deg. ) 75.00 : 74.98 
Argument of Perigee 157 148. 54 
Eccentricity 0, 0190 0,0189 


C. PANORAMIC CAMERAS 


Both instruments operated normally throughout both missions. 
The information content of the photography was considered excellent 
by the photo interpreters. The Master camera was rated better than the 
Slave. The 40% cloud cover and atmospheric haze produced the RopEnes 


quality variations. 
D. STELLAR-INDEX CAMERAS 


The A’ S/I produced excellent photo data. 


The stellar shutter malfunctioned throughout the 'B" mission 
causing gross over-exposure, 


Ee OTHER SUBSYSTEMS 
The clock, instrumentation, command and pressure make-up 


subsystems performed satisfactorily. The average instrument remperenure 
decreased from 75°F to 57°F during the 159 orbits. 
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SECTION 2 


PRE-FLIGHT SYSTEMS TEST 


A, ENVIRONMENTAL TESTING 
1. Test Oojective 


As a standard procedure, the J payload systems are subjected to 
thermal/altitude environmental testing which simulates orbital 
environment, One of the purposes of this test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 


.- 


Test Summar 


The J-18 system contained a flight pressure make-up system and 
it operated satisfactorily. Telemetry data indicated the following 
abnormalities during the TASC test: 


SRV-A Stellar/Index shutter fire pulse did not appear 
during the eight (8) orbits of the test. 


SRV-B Stellar/Index indicated noise from the index idler 
at the initial contact of the T/M wiper with the long 
commutator segment of the index idler. 


Telemetry data indicated a presence of noise on the 

supply idler of Instrument #1. The noise was predominant 
with faster cycle rates and more acute during the SRV-B 
Bucket operation. 


The last center-of-format pulse before instrument shut- 
down on instrument #2 had practically no pulse width 
(less than 40 milliseconds). | 


During Orbit #15, first day of the SRV-B operation, 

there was an unusual high noise level on Channel 13 - 

Pis. 34 and 44 during instrument operation, These points 
are the drive motor armature voltage monitors for 
instruments 1 and 2 respectively. 
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During the SRV-B recovery sequence Channel 13 - Pt. 54 
{continuity loop and water seal) changed voltage from 

5.2 VDC to 2.16 VDC at the arm signal. However, at 
transfer signal Pt, 54 remained at 2.16 VDC rather than 
switching to 0.75 VDC. This indicates the S/I water 

seal was not activated, 


Thermal Environment 


The TASC chamber thermal environment was programmed to 
Simulate the on-orbital temperature conditions that the J-18 


payload system would experience in flight. 


Average instrument temperatures during various times through- 
Out the test are Shown below. They are not corrected for 
self-heating characteristics. 


SRV-A SRV-B 
Orbit #1 Orbit #5 Orbit #10 Orbit #13 7 
Instrument #1 79: 7° 71,70 81.1° 89, 8° 


Instrument #2 81.9 78.9 89.7 97.0 
Pressure Environment 


Telemetry pressure data were reduced, All operations were 
listed chronologically with each operation's starting and 
maximum pressure. The reduced data were tabulated, and 
presented to payload analysis for evaluation, 


Pressures recorded on the SRV-B mission were two microns 
prior to operate command with a one micron increase with 
gas off. A forty micron increase was observed with gas on. 


Instrument Performance 


The instrument systern operation was normal throughout the 
test, with the exception that the last center-of-format pulse 
before shutdown on Instrument #2 had practically no pulse 
width. At fastest cycle period this pulse width was recorded 
at less than 40 milliseconds. 
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POP-SECRET 
No, 


Cycle rate errors were within normal tolerances, except 
for the first Operation of the SRV-B mission. This first 
operation occurred after a twelve hour soak period. This 
condition after a ''soak" period has been witnessed before. 


Instrument #1 averaged 0.2% fast, and Instrument #2 
averaged 0.5% fast. Table 2-1 shows cycle rate errors 
and averages, 


Max. Fast Max. Slow 
* Instrument #1 2. 6% 1.4% 
Instrument #2 4.0% 1. 3% 


*Does not include first operate of the SRV-B mission. 
Stellar/Index Performance 


The SRV-A mission stellar index operated satisfactorily, 
with the exception that the shutter fire pulse did not 
appear during the eight (8) orbits of the test. This ab- 
normality will be corrected. 


The SRV-B mission stellar index operation was satisfactory, 
with the exception that telemetry data indicated the pre- 
sence of T/M noise on the index idler at the initial contact 
of the T/M wiper with the long commutator segment of the 
index idler. The processed film did not indicate any 
metering anomalies nor shutter failures, 


Clock Performance 


The clock operated throughout both SRV-A and SRV-B 
missions. The console power was turned off during the 
SRV-A mission. This prevented any clock correlation 
due to unscheduled clock restart. Three readings were 
taken from the SRV-B mission commencing with Orbit 9, 
Day 1. The second and third readings were taken at 
Orbit 16, Day 1; and Orbit 8, Day 2. They indicated the 
clock was running slow by . 014 and . 037 milliseconds 
respectively. 


Instrumentation & Commanding System Performance 


Telemetry data indicated that all brush commands were 


~ 
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No. 


acknowledged. On Orbit 15 of the SRV-B mission, data 
indicated that the drive motor armature voltage monitors 
_ (13 - 34 & 44) experienced an unusual high-noise level. 


During the SRV-B recovery sequence telemetry data 
indicated that the S/I water seal was not activated. Water 
seal and telemetry monitors were tested by A/P Bucket 
Personnel and no abnormalities or failures were found. 
However, from the time of the failure to further tests, 

the bucket was jostled in removal from the chamber and 

in transportation to A/P. The seal or the TLM switch may 
have been freed during transportation. 


9, Corona 


The J-1 System was altitude tested from 6 thru 11 
November 1964, Internal system pressures ranged 

from 0.3 to 50 microns during instrument operations. 
Approximately 2000 feet of 3404 type film was programmed 
into SRV #1 and 8000 feet into SRV #2. The test film 

was pre-dried 7 days to assist in achieving low pressures 
during the TASC testing. S/I #59 and #55 were also 
operated in the TASC environment. Examination of the 
film indicated that the system met the specifications for 
corona marking. 


B. RESOLUTION TEST 

Resolution and theodolite tests were performed on 17 November 
1964. Results of the thru-focus resolution tests of pan instruments 132 
and 133 show the following characteristics: 


Master Pan Instrument No. 132 


Maximum high contrast resolution 189 lines/mm at 0,000 
focal position. 


Maximum low contrast resolution 119 lines/ mm at 0,000 
focal position. 
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Slave Instrument No. 133 


Maximum high contrast resolution 198 lines/mm at 0.000 
focal position. 


Maximum low contrast resolution 126 lines/mm at 0.000 
focal position. 


The test data for both instruments is shown in Figures 2-1 and 2-2. 
Both instruments met the system requirements specification. 


c: LIGHT LEAK TEST 


The examination of the film threaded in the J-18 system during 
the light leak test determined that the light tight integrity of the system 
was acceptable for flight. 


D. FLIGHT LOADING AND CERTIFICATION 


J-18 system was loaded with flight film on 12 January 1965. J-18 
flight loading operations went well. Several faint minus density streaks 
were observed in the processed payload from both main instruments. 


The cassette loading pnase of the operation took 68 minutes. Green 
light was used for approximately the first 45 minutes of the cassette 
loading operation up to but not including the mating operation. Flight 
spools were protected from exposure to direct green light when not in 
use. Tnis action reduced the exposure of the flight spools to direct green 
“light to approximately 15 minutes. It is expected that only the outer 
wrap of flight film will be light fogged appreciably when exposed 15 
minutes. The outer film wrap from each flight spool along with the 
adjacent 3 wraps were removed and used for film evaluation purposes. 


Actual cassette mating and alignment functions were performed 
under bright yellow light over a period of 20 minutes. Actual direct 
yellow light exposure of the supply spools was 5 minutes. Direct yellow 
light exposure of the supply film is expected to fog the outer two to three 
film layers. Since approximately 16 layers of film are removed in the 
L Building subsequent to cassette loading, flight film is expected to 
contain no light fog. 
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The fifal J-18 system flight splices were made using white light 
according to the new procedure and based upon recommendations made 
by Performance Evaluation, Since approximately 30 layers of main 
supply fim is removed subsequent to the 5 - 10 minute final splicing 
operation, flight film is expected to contain no light fog. J-18 system 
was certified for flight. 
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SECTION 8 


FLIGHT OPERATIONS pe 


A, SYSTEMS PERFORMANCE SUMMARY 





Performance of the J-18 system was acceptable throughout the pe 
flight. Cycle rate errors ranged from 1% slow during the ''A" operation, "a 
to 2% slow during the ''B" operation. Both panoramic instruments | 
operated satisfactorily during both ''A" and ''B"' operations. eae 


Stellar/Index camera operation was satisfactory as indicated ” Bae 
by shutter pulse and payload metering monitors on TLM. Se 
fponm 
Average instrument temperature environment decreased from at 
750 to 57° during the ten days (159 orbits) of both missions. ae 
aN ot 
Clock performance was satisfactory. Good clock-system time ee Bo 
correlation was obtained throughout the flight. a os 
0 BER} es 
The pressure make-up system (PMU) also performed satisfactorily - mee isk 
throughout the flight. | eB 
Both ''A'' and '"B'' SRV units were recovered successfully. The | : aa 
"A" capsule contained 2879 cycles of the master camera payload and 2865 mae 
cycles of the slave camera payload. The ''B" capsule contained 3020 ee es 
cycles of Master" payload and 3022 cycles of "Slave" Payload. ace 
The impact points for both the ''A'' SRV and the ''B'' SRV were oe oe 

within tolerance. . | ed 


‘ 
a S ne 


B. INSTRUMENTATION AND COMMAND PERFORMANCE 


The telemetry and command system performed satisfactorily 
throughout the flight. However, three spurious commands were received, 
U4 and Ul commands were received on orbit 92, demobilizing the beacon, 
On Orbit 93 the beacon was recommanded on. During Orbit 109 another 
U4 was received and the beacon was again turned off. On Orbit 110 the 
beacon was again re-commanded and no further spurious commands were . 

ereceived., 
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FOR-SPCGREF 
No. 


The cycle counters functioned properly. The payload consumption, 
as correiated with the counters, agreed closely with the payload weight 
figures obtained after recovery of both buckets. The film footage pot data 
read low throughout the flight by approximately 50 cycles except for the 
master instrument during ''A" operation which read high by approximately 
30 cycles, 


The cut and wrap sequence performed satisfactorily between the 
"A" mission - ''B'' mission switchover. 


Cc. PANORAMIC CAMERA PERFORMANCE 


instrumem operations were observed on orbits listed in Table 3-1. 
Telemetry monitors for center-of-format, lens rotation, and payload 
movement indicated smooth instrument dynamics and film movement 
during each operation observed. 


Table 3-1 contains cycle period data of operations observed on 
TLM. The master and slave instruments ran approximately 1% and 2% 
. slow respectively during the ''A'' mission. During the ''B' mission both 
instruments ran approximately 2% slow. The difference in operating 
rates between instruments was within + 1%. 


Payload consumption for the flight was as follows: 


"a"! MISSION 
Master. Slave 
Cycles 2879 2865 
Feet 7950 7887 


a te MISSION 


Cycles 3020 3022 
Feet 7977 8005 
- 15 - 
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FMC Maich 


The FMC match was well within specifications during the flight with 
the exception of one operation on orbit 89; V/H programmer Start times had 
been programmed with a transition after orbit 88 to allow for possible de- 
activation. Since the vehicle was not de-activated, there should have been 
a Change in the nominal Start time selector switch setting after Rev. 88. 
The change was not initiated until orbit 95 which instigated a slightly higher 
FMC mismatch than desirable. The only significant error occurring during 
this period was on Rev, 89 when the estimated error in matching the cali- 
brated ramp to the actual orbit was about 12-13% on the slow side. This 

anomaly also should have resulted in loss of endlap for this one operation. 


D. CLOCK PERFORMANCE 


Satisfactory clock correlation was obtained for both operations, 
Table 3-2 contains clock/system time correlation data for both 
operations, The smoothed system time values are computed from the 
equation y = Ag x “ + Aj x + Ap, where y = smoothed system time and 
x = clock time. The data from both operations were best fitted to this 
second order equation by an IBM 7040 digital computer using double pre- 
cision. The coefficients Ap, A,, and Ag are included in Tables 3-2. 


E. STELLAR/INDEX CAMERA PERFORMANCE 

Normal payload metering was observed on TLM for both "A" and 
B"' S/I cameras during all operations listed in Table 3-1. Metering 
ratios were 8/3, 6/3 for the "A" S/I; and 6/3, 8/2 for the ''B" S/I. 

‘The shutter pulse was observed at proper sequence for all daytime 
operations over VAFB tracking station. These occurred during orbits 
16, 32, 47, 63, 79, 94, 110, 126, 142, and 158. 
F, THERMAL ENVIRONMENT 

The temperatures monitored on TLM during the flight are listed in 


Table 3-3. Predicted and actual flight temperatures are compared in 
Figures 3-1 to 3-3. 


Poe Ae 


nor-cconat 








FOPr-SECRET 
No, 


Average instrument temperatures decreased approximately 189 F 
from orbit 9 to orbit 158 due to normal orbit plane precession. Instru- 
ment temperatured dropped below the 70° F + 10° by 5° during the "B"' - 
operation. 3 


G. PRESSURE MAKE-UP SYSTEM PERFORMANCE 


The PMU system operated satisfactorily throughout both missions 
Oi tne flight. The Supply pressure history for the PMU system is shown 
on Ficure 3-4, where the supply pressure decay is plotted as a function 
of total instrument operate time. The pressure values plotted were ob- 
tained irony acquisitions, 


The irregular slope of the curve indicates that gas was passing 
through the PMU system when the instruments were inoperative. 
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J-18/1608 FLIGHT CYCLE RATE DATA INSTS. 132/133 
INST 132 INST 133 
REV/MODE RAMP T.ULRe ACT. NOM. DEV. ACT. NOM. 
9 =O A 7 4 212 4.920 4.947 0.55 4.920 4.956 
16 =A 7 1714 (20262 2.249 -0.58 22250 2.239 
32 A 7 4 «PHS 24270 26235-1256 © 24285 2.229 
47 A 7 4 177% 24250 24224 -1.16 2.270 2.227 
63 OA 7 & 1835 (26249 2.214 -1.60 2.280 2.225 
79 «A 7 & 1870 2.260 26213 -2.13 24280 2.225 
88 6 7 & G17 46680 4.579 -2.21 4.640 4.587 
94 8B 7 & 2157 20320 2.265 -2.42 2.320 2.255 
110 6 7 G 1923 26252 20212 -1.79 26274 22224 
126. 68 6 5 1935 24230 2.211 -0.87 2.270 2.223, 
1442 8 6 5 1974 26260 2.211 -2.21 2.280 2.223 
158 B 6 5 2009 2.310 2.212 -4.44 2.300 2.224 
DEV. AND DIFF. ARE IN PERCENT 
THE (-) SIGN INDICATES THAT THE INST 1S SLOWER THAN 





PREDICTED OR THAT INST 1 [S SLOWER THAN INST 2 





DEV. 

0.72 
-0.50 
“2.52 
~1.91 
2245 
-2.48 
“1.15 
~2-87 


“2.23 


-2.13 


-2.56 
3.43 


132/13" 
OIFF. 


-0. 
“0.53 
0.66 


0.84 





CLOCK/SYSTEM TIME CORRELATION 


PAYLOAD J-1f VEN 


SYS TIME 1/7P 
36932.055 
76481.012 
37537.861l 
77078-28681 
3AL25.745 
72224.753 
33263.768 
72786.652 
33816.371 
73347.239 


CL TIME I/P 
215619.82390 
255168.79190 
302625.464590 
342166.06590 
389613 .53890 
423712.54799 
471151.56890 
§10674.45990 

21233.26390 

60764.13590 


A0=-0.1786877547N U6 


1608 


ORDER FIT 


l 


COMP SYS TM 
36932-05390 
76461.01320 
3753786270 
77078.27900 
38125.74750 
72224.75330 
33263. 76980 
72786265710 
33816.36860 
73347.23690 


SIGMA20.00217 NO. POINTS= 10 


MISSTON 1016-1 


DELTA ST 
0.00183 
~0 .00042 
-0.00075 
0.00218 
-0 .00213 
-~0.00003 
-0.00117 
-0.00476 
0.00306 
0.00220 


Al= 0.999999905733D 00 


RATIO OF CLOCK TIME TO SYS TIHF= 0.1000000094270 


SYS TIME £/P 
36932.055 
76481.012 
37537.661 
77078.281 
38125.745 
72224.753 
33263.768 
72786.652 
33816.371 
733472239 


A02-0.1786877417D 06 
A2= 0.8634339171105D-13 


S1GMA20.00187 


ORDER FIF 


Ct Tite i/P 
215619.82890 
255168.79190 
302625.64590 
342166.96590 
389613.53890 
423712.54790 
471151.56890 
510674.45990 

21233.26390 

60764.13590 


2 


comp Sys TM 
36932.95580 
76681.01390 
37537.86230 
77078.27800 
38125.74620 
72224.75200 
33263.76890 
72786.65670 
33616.36930 
73347.23870 


NO. POINTS= 


10 


OELTA ST 
-0.00003 
-0.00111 
~0 .00040 
0.00311 
-0-00086 
0.00124 
-0 ~0002% 
~0.00441 
0.00236 
0.00034 


Al= 0.9999998355130 00 





REV STA 
9 i 
16 i 
25 l 
32 l 
4} l 
47 1 
56 l 
63 l 
72 l 
79 l 
01 

REV STA 
9 l 
16 l 
25 l 
32 1 
41 l 
47 l 
56 1 
63 l 
72 l 
79 i 


PAYLOAD J-18 


SYS TIME 1/P 
34356.167 
68521.208 
34875.884 
69034.48% 
299462130 
304222034 
Oya). 
30480.92) 
70364. 352 


CLOCK/SYSTEM TING CORRELATION 


VEH 1608 
OROER FIT 1 
CL TIME L/P COMP SYS TM 


108173.071490 
142338-12790 
195092.-80650 
2729251.40890 
276563.05999 
363439217790 
402912.14890 
450297.A7 290 
489781.30390 


AQ=-0.73816896340 U5 


S{1GHA#0.00209 


NO. 


34456.16260 
60521.20950 
SGR79.R86710 
69034.48500 
29 346.1 3040 
304 22.23790 
69895220420 
30880.92250 
70364.34AT70 


POINTS= ¥ 





MISSION 1016-2 


OELTA ST 
0.00440 
“0.00261 
-0.00059 
0.00005 
-0 00143 
“0.00065 
-0.00114% 
0.00337 


~Al= 0.999999879748U0 00 


REV STA 


94 
104 
110 
119 
135 
142 
151 
158 


RATIO OF CLOCK TIME TO SYS TIME= 0.100000012025D 01 


SYS TIME 1/7? 
34356.167 
685212208 
34875.8h% 
6903%.° 
29946. i Quy 
30422.236 
69695.203 
30880.921 
70364.352 


ORDER FIT 


CL TIRE IF/P 


108173.07190 


142338.12290 
195092.80690 
229251440890 
2 76563-05990 
363439217790 
402912.14890 
450297-R7290 
489781. 30390 


A02-0.7381688771D0 O05 


A2= 


SIGMA#0.00150 


NO. 


Al= 


0.1186676016674D0-12 


2 


COMP SYS TM 
34356.16490 
66521.21040 
3%875.88640 
69034,48360 
29946.12A40 
30422.23640 
69695.20340 
30840.92320 
70364.35100 


DELTA ST 
0.00206 
~0 .00232 
0.00082 
-0.00198 
0.00007 
0.00007 
-0.00185 
0.00106 


0.9999998087150 00 


POINTS=2 9 





REV 


88 

94 
104 
110 
119 
135 
142 
151 
158 


ST 
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Figure 4-2? 
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Figure 3-3 
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SECTION 4 


MISSION 1016-1 RECOVERY SYSTEM 


SRV #665 was received at A/P on 10 June 1964. The receiving 
weight was 148,98 pounds. After modifications and incorporation of 
outstanding E,O,'s, the SRV was delivered to Systems Test for 
incorporation into the J-18 system. 


The capsule was shipped to VAFB on 24 November 1964, 


The -1 recovery system was successfully recovered by air catch 
from orbit 81 at 1557 PST on 20 January 1965. The impact point was 
within tolerance, 


The condition of the recovered capsule was satisfactory with 
no damage other than normal paint blistering due to the re-entry 


environment, 


Event times are shown in Table 4-1, 


-27- 





RECOVERY SEQUENCE OF EVENTS 


event. Actual 
Transter - 
Electrical Disconnect 1,06 
*Separation 2,00 
*Spin 3. 40 
Retro 7,54 
Despin | 10.74 
T/C Separation | 1.51 
_ Parachute Cover Off ' 34, 76 
Drogue Chute Deployed 0.64 
Main Chute Bag Separate 10,19 
Main Chuie Deployed 0.57 . 
Main Chute Disreef 4, 60 


* From Transfer 
**F rom Electrical Disconnect 


Spin Rate 66 RPM 
Despin Rate 8.8 RPM 
Retro Velocity 1022.4 ft. /sec. 


TABLE 4-1 


- 28 - 


MISSION 1016-1 





Delta Time (Seconds) 


Nominal 


10, 


34. 


10, 


. 900 


+0. 430 
~0, 400 


.0 +0, 25 
.4 +0. 30 


.55 +0. 45 


63 + 0, 08 


14 + 0.48 
- 0,40 


52 + 0.18 


46 +0, 49 


-0. 29 


ee 






No 






SECTION 5 


MISSION 1016-2 RECOVERY SYSTEM 


‘SRV #666 was received at A/P on 10 June 1964. The receiving 
weight was 151.24 pounds. After modifications and incorporation of 
outstanding E, O,'s the unit was delivered to Systems Test for mating 
to the J-18 system, 


The capsule was shipped to VAFB on 24 November 1964, 


The -2 recovery system was successfully recovered by air 
catch from orbit 159 at 1331 PST on 25 January 1965. The impact 
point was within tolerance. 


Event times are shown in Table 5-1, 


The condition of the recovered capsule indicated no abnormal 
re-entry effects. 








MISSION 1016-2 


RECOVERY SEQUENCE OF EVENTS 


Delta Time (Seconds) 


Event Actual 
Transfer aie 
Electrical Disconnect 0. 98 
Separation 2.00 
Spin 3.37 
Retro 7.51 
Despin 10.77 
T/C Separation 1,43 
Parachute Cover Off | N/A 
Drogue Chute Deployed N/A 
Main Chute Bag Separate N/A 
Main Chute Deployed N/A 
Main Chute Disreef | N/A 


* From Transfer 


¥** Brom Electrical Disconnect 


Spin Rate 70.5 RPM 
Despin Rate 6.6 RPM 
Retro Velocity 968 ft. /sec. 


TABLE 5-1 
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Nominal 


+ 0,430 
~0,400 


2,0+0,25 
3.4 + 0. 30 
7,55 + 0.45 
10,75 + 0.54 
1,5 + 0,15 
34,0 +1.5 

0.63 + 0,08 


+0, 48 
-0.40 


0.52 +0.13 
+0, 49 
4.46 “9°25 


0.900 


10,14 


ror-cscan 






TOR-SECGREF 
No 


SECTION 6 


MASTER PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number 
Main Camera 132 
Main Camera Lens 1082435 
Supply Horizon Camera 167-B 
Supply Horizon Camera Lens 814012 
Take-up Horizon Camera 168A 
Take-up Horizon Camera Lens 813551 
Supply Cassette SC-23 . 
B; CAMERA DATA AND FLIGHT SETTINGS 
Main Camera: 
Lens 24''f/3.5 
Slit Width 0,250" 
Filter Type Wratten 25 
Film Type Eastman Type 3404 
Supply (Port) Horizon Camera: 7 
Lens 55 mm £/6,8 
Aperture Setting f/6.8 
Exposure Time 1/100 second 
Filter Type - Wratten 25 
Take-up (Starboard) Horizon Camera: 
Lens 55 mm £/6.8 
Aperture Setting | £/8.0 
Exposure Time 1/100 second 
Filter Type Wratten 25 
- 31 - 
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c: POST FLIGHT PERFORMANCE EVALUATION (Master Instrument) 


The camera generated 2879 frames of panoramic photography during 
Mission 1016-1 and 3020 frames during Mission 1016-2, The aggregate 
in-flight frame count from telemetry was outside of prediction, by approxi- 
mately + 0.4% 


The photographic quality was judged to be somewhat inferior to 
Mission 1015, The quality was limited by film grain. The information 
content of the photography was considered excellent by the photo inter- 
preters and comparable to Mission 1015. They felt that the stereo quality 
of the mission was the best that has been obtained from a Corona system. 


The grain observed in the duplicate positive photography is apparently 
unique to this generation. Examination of the original negative by AFSPPF 
personnel snowed no unusual grain was present. 


The usual, minor light leaks were present in the first and last 
few frames of photography of essentially all operations. An unusual 
light leak started during pass D25 which fogged an area in the sixth frame 
from tne end of each operation for the remainder of Mission 1016-1 and was 
not present during Mission 1016-2. Since only the Master camera film 
was fogged the leak must have been located on the top of the space 
structure near the interface of the fairing and first recovery system as 
the Master camera film is emulsion up at this point while the Slave camera 
film is emulsion down. The cause of the leak is unknown and determination 
is considered improbable. 


The horizon cameras and fiducials, time track, binary data block 
and end-of-pass mark operated properly throughout the mission. The 
time track was located outside of the format area and no data lamp failures 
were observed, 


The apparent smearing of highly reflective objects was quite severe 
however the occurrence of this anomaly was very low. A non~vignetting 
field stop has been designed to eliminate this problem and is incorporated 
on all systems after J-21. 
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SECTION 7 


SLAVE PANORAMIC CAMERA 


A, COMPONENT ASSIGNMENT 
Component 


Main Camera 

Main Camera Lens 

Supply Horizon Camera 

Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 


Supply Cassette 


5. CAMERA DATA AND FLIGHT SETTINGS — 


Main Camera: 
Lens 
Slit Width 
Filter Type 
Film Type 

Supply (Starboard) Horizon Camera 
Lens 
Aperture Setting 
Exposure Time 
Filter Type 

Take-up (Port) Horizon Camera: 
Lens 
Aperture Setting 
Exposure Time 


Filter Type 


Serial Number 


133 


1102435 


170-B 


814020 


170-A 


819030 


SC-23 


24"£/3.5 

0.175" 

Wratten 21 
Eastman Type 3404 


55 mm f/6., 8 
£/8.0 

1/100 second 
Wratten 25 


55 mm £/6.8 
£/6.8 

1/100 second 
Wratten 25 








C, POST FLIGHT PERFORMANCE EVALUATION (Slave Instrument) 


The camera exposed 2865 panoramic frames during Mission 1016-1 
and 3022 irames during Mission 1016-2, The frame count from in-flight 
telemetry was outside of prediction by approximately -0. 3%. 


The photographic quality and information content were equal to the 
Master Camera. General preference was given to the Master camera, 
however atmospheric variations produce the normal quality variations in 
both cameras. 


The fog patterns produced by light leaks were much less frequent 
and of lower intensity than observed on previous missions, This is 
ttributed to the wider band of low reflective paint that was added to the 

surfaces at the drum and stove arm interface. 


A narrow, intermittent band of static was noted along the data 
block edge during the first half of Mission 1016-1, The general appear- 
ance indicated that it was caused by a Slight edge abrasion. A similar 
fogged band was noted during system environmental testing and was 
attributed to a film manufacturing defect as it started at a splice and 
ended at the following splice. Comparison of a film sample generated 
during the environmental test and the flight film showed that the anomalies 
were not produced by the Same source. 


Small minus density spots were inside the format near the data 
block edge during passes D131 to D135, They were probably caused by 
foreign material on the frame metering pressure roller, The resulting 
degradation was minimal. 


The camera number, index lamps and horizon camera fiducials 
were either very faint or not present in the last frame of most passes, 
This was caused by a timing sequence problem between the center of 
format switch and the camera off switch, The anomaly was observed 
during pre-flight testing and not repaired as the extensive disassembly 
was not warranted considering the very minor data loss. Except for 
the last frame anomaly, the data block, horizon cameras and time mark 
operated properly. 
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SECTION 8 


PANORAMIC CAMERA EXPOSURE 


‘The Master camera contained a 0. 250 inch slit and a Wratten 25 
filter. The Slave camera had a 0.175 inch slit and a Wratten 21 filter. 
These conditions placed the nominal exposure between the full and 
intermediate processing curve. 

The frequency distributions of the solar elevations and solar 
azimuths encountered during the photographic operations are shown in 
Figures 8-1 to 8-4, . 


The nominal exposure times of the Master and Slave cameras are 
shown as a function of latitude for passes D-8, D-56, D-104 and D-152 
in Figures 8-35 to 8-12. The predicted level of processing for the original 
negative is based on the in-flight performance estimate and is tabulated . 
below with the processing levels reported by 





Mission Camera Primary Intermediate Full 
1016-1 FWD Predicted 0 7 93 
Reported 1 41 58 
1016-1 AFT Predicted 0 27 73 
Reported 0 26 74 
1016-2 FWD Predicted 0 8 92 
Reported 0 31 69 
1016-2 AFT Predicted — 0 19 81 
Reported 1 27. 2 


Analysis of the exposure conditions at low solar elevations showed 
that significant information could be extracted from the photography at 
5 degrees. 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 


Tne diffuse density measurements made by AFSPPF were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A siudy of sorting techniques showed that no 
absOlute method was available to separate the density values as the accuracy 
of the Processing History published by GEE >>> = s rather low 

nd processing transition phases are not accounted for. The sorting technique 
selected uses the base plus fog density values where measurements up to 
0.09 density are considered as naving received Primary processing, 0,10 
to $9.17 as intermediate and above 0.17 density as Full. The percentage 
oi original negative that was processed at each level, based on the computer 
sori, is tabulated below with the predicted and reported processing per- 
centages. - 


Mission Camera fg Primary Intermediate Full 
1016-j1 FWD Predicted 0 ; 7 93 
Reported 1 41 | 58 
Computed 0 59 41 
1016-1 AFT Predicted 0 27 73 
Reported 0 26 74 
Computed 0 42 58 
1016-2 FWD Predicted 0 8 92 
Reported 0 31 69 
Computed 0 48 52 
1016-2 AFT Predicted 0 19 81 
Reported 1 27 72 
Computed 0 40 60 


The tabulations of ders ity frequency distributions for Missions 1016-1 
and 1016-2 are included in Appendix A, Table A-1 thru A-4. The graphical 
presentation of the density distribution are computer plotted in Appendix A 
Figures A-1 thru A-36. 
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A summary of the processing and exposure analysis is shown in 
Table S-1, The terrain D-Min criteria, (range) for proper exposure and 
processing is 0,40 to 0.90 density units. The area measured for D-Min 
is selected subjectively and is not necesSarily the absolute D- Min in the 
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SECTION 10 


PERFORMANCE MEASUREMENTS 


The photography acquired by both panoramic cameras during 
Missions 1016-1 and 1016-2 received a MIP rating of 85. A summary 
is tabulated below of the MTF/AIM resolution values measured by AFSPPF 
and The microdensitometer slit used by AFSPPF and 
was 1 micron by 80 microns. 


. Mission Camera AFSPPF PF 






1016-1 FWD 56 81 
1016-1 AFT 61 94 
1016-2 FWD 55 92 
1016-2 AFT ! 26 91 


The details of the measurement and computing techniques, 
targets measured and target locations are fully reported in the evaluation 
report published by AFSPPF and are not normally included in this 
report. 


The resolution values are notably lower for the AFSPPF team. 
A probable reason for this discrepancy lies in the type of subjects 
selected for microdensitometer. Theil subjects were mainly 
buildings whereas the AFSPPF team traced mainly runways. 






» 








SECTION 11 


OBSERVED DATA 


Odjecits that could be detected and identified by the Evaluation Team 
were larger than detected and identified in Mission 1015. Vehicles were 
usually detected and differentiation between trucks and automobiles 
generally possible. Aircraft engine nacelles were usually not detectable. 


Ground Targets 


The photographic operations conducted over the United States and 
the resoiuiion targets acquired are: 


Pass Target 


15 200' edge and ''T"' bar portables 

x7 Indian Springs and Parumph, Nevada 
63 Webster Field NAS, Maryland 

62 200' edge and ''T" bar portables 

No targets - all cloud cover 

93 No targets observed 

94 No targets observed 


110 Indian Springs and Parumph, Nevada 


oO O OO 0 0 Oo OC UO 
o> 
wo 


126 No targets observed 


The largest group on the portable ''T"' bar resolution targets observed 
in passes D 15 and D 62 could nox be resolved however the space between 
groups was detected on the D 62 photography. This spacing and the target 
panel outline did not match any of the portable targets described in the 
CORN Manual hence the target bar sizes are unknown, 


The 200 fooi edge target photographed in pass D 62 appeared to have 
narrow plus density bands across the white panels parallel to the adjacent 
edge of the dark panel. 


The 200 foot edge and ''T"' bar resolution targets were reportedly dis- 
piayed during Pass D 110 however they could not be located, 
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The largest group, 13'8' ground resolution, on the Indian Springs 
target could not be resolved in the pass D 47 photography and was ob- 
scured by clouds in pass D110. The 13'8" ground resolution group could 
be resolved on the Parumph target in pass D47 in both the along track 
and cross track direction by the Master camera. The Slave camera was 
turned off before the target was reached. The Mastes camera resolved 
the 9'8"' group along track but could not resolve the largest group cross 
track in pass D110. The Slave camera resolved the 9'8" group along 
track and the 12'2"' group cross track in pass D 110, 


The fixed targets at Webster Field were covered by snow, 
The abnormal grain noted in the duplicate positive material had 
a Significant effect on the targets analyzed by the Evaluation Team. It 


is expected that examination of better duplicate positives on the original 
negative will improve the targets and resolution values. 
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SECTION 12 


MISSION 1016-1 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 
Component Serial Number 
Camera D-55 
Index Reseau 55 
Stellar Reseau 50 
B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 


Lens 85 mm [f/1.8 
Exposure Time 2 seconds 

Filter Type None 

Film Type _ Eastman Type 3401 


Index Camera: 


Lens | . 38 mm £/4.5 

Exposure Time 1/500 second 

Filter Type Wratten 21 

Film Type Eastman Type 3400 
Cc. POST FLIGHT EVALUATION 


The Stellar and Index cameras both produced 411 frames of 
photography. The resulting quality was excellent with no observed camera 
problems. | 


Approximately 55% of the Stellar format was flared, as predicted, 


since a short baffle had to be used to avoid sun impingement on the baffle. 
The pin head size dense spot reported in all frames was the planet Jupiter. 
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TFORSECRET 
No. 


The general contrast of the index photography was much greater 
than the contrast obtained during the last few missions, This indicates 
a lower level of atmospheric haze during camera operations. 


The stellar photography contained many frames that had double 
Star images. The magnitude of image separation was comparable to 
the separation observed in prior missions. The image separation 
appeared to be cyclic throughout the mission. 


A pius density streak, in line with the correlation lamp, was 
present during the last 44 frames of stellar photography. The streak 
width was narrower than the lamp diameter and uniform in density 
between programmed lamp exposures, Since a partially illuminated 
lamp would show a density variation at all frames, the streak is 
attributed to a pressure mark. 





SECTION 13 


MISSION 1016-2 STELLAR-INDEX CAMERA 


A. | COMPONENT ASSIGNMENT 
Component Serial Number 
Camera | D-59 
_ Index Reseau . 50 
Stellar Reseau 59 
B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 


Lens 85 mm f/1.8 
Exposure Time 2 seconds 

Filter Type None . 
Film Type . Eastman Type 3401 


Index Camera: 


Lens 38 mm f/4.5 

Exposure Time “4 1/500 second 

Filter Type Wratten 21 

Film Type Eastman Type 3400 
c. POST FLIGHT EVALUATION 


The Stellar and Index cameras produced 433 photographic frames 
during the mission. The index photography was the same as acquired 
from Mission 1016-1, displaying the same high quality and higher con- 
trast. 


The Stellar camera Shutter malfunctioned throughout the entire 
mission resulting in an exposure time estimated to be 4 seconds. The 
Stellar photography was severely overexposed to a point that only 35% 
of the frames were satisfactory for attitude reduction. Vehicle attitude 
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for the remainder of the mission will have to be obtained from horizon 
camera and index camera photography. The cause of the shutter 
malfunction has been isolated and all faulty shutters removed from 
future operational systems. 
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' SECTION 14 


VEHICLE ATTITUDE 


The vehicle attitude errors for both Mission 1016-1 and 1016-2 
were derived from the reduction of the Stellar camera photography. This 
attitude data is supplied to A/P by NPIC. 


The attitude errors for each frame and the attitude control rates 
are calculated at the A/P computer facility. The computer also plots the 
frequency distribution of the rates and errors. Figures 14-1 through 14-6 
show these distributions for Mission 1016-1 and Figures 14-7 through 
14-12 for Mission 1016-2. 


The summary table below lists the maximum attitude errors and 
rates that were experienced during 90% of the FWD camera photographic 
operations, excluding the first six frames of each operation, and the total 

range of the errors and rates. 


Mission 1016-1 Mission 1016-2 
Value 90% Range 90%  j|$Range 
Pitch Error (°) 0.72 -1.50to +0.70 0.83 -1.60 to +1. 00 
Roll Error (°) 0.83 -1.05to+0.35 0,93 -1,15 to +1.25 
Yaw Error (°) 2.01 -2.30to+0.70 2.19  -2,50 to +0, 90 
Pitch Rate (°/hr. ) 48.89  -80 to +95 42,20 95 to +100 
Roll Rate (°/hr.) 30,20  -70 to +90 27,21 -90 to +100 
Yaw Rate (°/hr.) 40.40 -95 to +65 39.94 -85 to +55 __ 


The performance of the attitude control system is comparable to the 
control systems used on recent missions. The panoramic photography was 
not degraded by the attitude control system. 


- 58 - 





MISSION 1O16Al 
J-18 A BUCKET ~- FWO INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = Oc7. 
Y PITCH ANGLE ERROR - DEGREES (X) VERSUS FREQUENCY - PERCENT (Y) 


é 15.00 Pe eg ee Ee a gk reg Te eg eT ee ae ge eee eee 

¢ ® t e ¢  ] e e e # 8 e | 
e e ¢ e tT) ¢ 
e ¢ e 8 ® ¢ 


q 9 e tI] tI] 8 $ 

q e ¢ ¢ $ ¢ ¢ 

, ® é ‘  ] ¢ a | ¢ i s t ¢ 
+ +—= 


A] 
e 
¢ 
e 
9 
e 


: 

e 

e 
ee ¢ s e 6 ® A] e ¢ # | e e ¢ 
e e e e e a ¢ ¢ e ¢ t ¢ a i] 
e 8 é $ i q @  ] e | 8 e ¢ 6 
e ¢ e e ] 2 ¢ e 8 9 ® ) ° e 
anes ¢veee sown @ § wee & $2 On fe Wee Fee @ ¢ ewes 408 Se 4} eee $ OE Se ¢ Owe” Ge we = fee $ 
13-00 - ae § 4 . ' ’ ‘ ‘ ‘ ° ‘ ’ 4 e 
e e r ¢ ¢ e 8 e ¢ e 9 e 6 8 s 
¢ G e e ¢ e e e e 6 i) t 8 ] 6 
e A] ¢ a & 8 e s e e ® ¢ 4 q  ] 
e ft] ¢ e e e e  ] q CY] A] i e e Lt) 
¢ ¢ e * e e LY 9 6 t 8 e 6 e e 
e ] ¢ 9 e 9 ¢ e * 9 e e e é Lt] 
e r e e t 8 a s e e ? ] t tT] | 


e e e é e t a ) i] e e ¢ e 
¢ i] e q  ] Et] ? e ft) ] e e e e 
¢ 9 e e 8 e a L] s 6 | 6 ¢ e 
a 9 e 8 : ® ® a e ® e @ -@ e 


eevnvea¢t eta @ 


-_ oe ewe Gree fa aue ¢ eww = $TPeae Gomes ¢ wewe $¢ owee $e aw ¢ eee $¢ 2ee es (oe ew $6 eee fj oeewe 
10.00 . < : . e a ° ‘ ® e e 4 4 : 
¢ 8 ¢ i] ¢ e e 6 q e ¢ 6 é e 
e 8 e t e e ¢ 6 e 8 e e 9 e 
e t e CY 8 ¢ e ¢ 8 a ¢ 6 ¢ % 
e e e e e ® é  ) i] ¢ e e e e 
e ? e ® e ¢ 9 e s 8 6 ¢ ¢ % 6 
e ft] e e I] ¢ e ¢ ¢ q I] e . a 6 
¢ 8 e ® a a e 6 e 8 e ® # e 
e e i] t 9 q ¢ ¢ 0 e # eS e 
e 9 e $ , e e & 0 ¢ 6 t ¢ ¢ ¢ e 
e 4 e e e t e 6 Oo @ e t e i] . I] 
e ¢ ¢ e ¢ 9 e e O e e e t : ¢ e 
e 9 e -_ ¢ I e € 0 e t ¢ aig aoe 
e « 6 t 8 ¢ e q 0 e ? ¢ e : e ‘ 
¢ ? ] e ¢ a é 8 QO 9 e e | g ft] | 
e 6  ) a ? @ ¢ ¢ O e e e ° g s . 
¢ e ¢ e t 9 ¢ 9 oo ¢ a e ) . ae etry 
9 8 ¢ 6 e e & e oa e t ? ¢ 8 a t 
e | e e a 4 e oO e oo @ ¢ e tI] e ] e 
é 9 e ‘ a ' * gyotfooo * ® e e e e° @ 
9 6 9 ¢ OoGcagogy '§] e e e @ e 
e e t e 8 e G ooo000g 00 6 ¢ ] a e e 
‘ ° 4 ’ ° i oocoo00000000 : ’ : . . : 
LY e td) e e 6 ULOUVUOUUUGD e t t ¢ a ? 
& e 00 = Graeme $e] fae = ¢ oe =] fee eee +¢~--QU0CG000U00U0 sew ome be eae foes $a = fea } 
¢ : * gouvuoogoougoo09 * . y . : 
: . . ® : *c¢ oguvocoooodgguauod * ° : ¢ e ¢ 
7 : ‘ . 4 *Q QOvQ00000GuU0UUUN * . . ° e 7 
4 8 . : . *g QOUCoOGGO0COOGON * bd : ° ‘ . 
3 e 00 = eres be eee fe we @ ¢ Ce wens ee ew > 0-couccooc0ooc0cv00<-+ ceo Goon e ¢ moe Go oe es $e wae 
° s . * COOUUCOOOU0OUUU00C00' 7 7 : ° ® 
: J . . : *cOogougQ000000000000! : ’ : : 
: . : : : *coouuccoooogou0ucacccng® : : : : : 
. ° . * . *‘coodLgoooou000000000 : Figure 4 a 4 
1 : : ; ccooougggg000000g000u0 4 . e . 
: . : : : CCCOULOQOGOUU0UGO0NCNN . ¢ 4 ¢. ¢ 
id : ai ° * CO yyudggudggcoogoouv0Uu0UC0N od 8 : . . 
¢ d 7 : * Oo ccacougcoogcggvooo0o00000 ° : ‘ . : 
£000 ate mmm ton nmn tent wn - 4-9 UCOCOU NOcuecRnonceobcceeee a 
7 ‘ : : * OOCCCOU rbrtitiectaratrdatenteete Ooo0g0 ° . . 
° $ ° s oc VOCOLUOOULUGOQOO0000000000000 000 : . . . 
: : : ocao Prerevitittatotetetetetatatetetatetitetetetatspite vOOuULGO000 * ° ° : 
’ . OCOCCOCOULOGLGL GCoudUGUGOGOoGoOOD000C0OUNCNNN? ° 6 . 


-2.00 ~1.50 -1. 200 eS PS Ts PL wera s0 1.99 , 
MISSION 1016A1 TOP SErRET 


em a 


Re et ee ee, rae 


Cn Ee ey ee ee ee ee 
. 


MISSION L016Al 
J-18 A BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 0.83 
Y ROLL ANGLE ERROR ~ DEGREES (X) VERSUS FREQUENCY = PERCENT (CY) 


¢ ¢ a é e e e e ' 6 e ¢ e é 
e a a e e 6 e e e 
e ¢ 4 6 e ® $ e ® 
8 e e 8 9 i 6 ¢ e 


e ' s 
e 6 ¢ 
e A] $ 


8 
6 
i) 
mw Ge wee ¢ 220] fee eS mf} Cee fees $ Oe8ee $2888 ¢ 222 @ § oe §¢ 2@ ew §¢ Oe 4 oe2== ¢ 


6 @ ] ¢ e e e @ 
t 9 e ¢ ? 6 | t ¢ ¢ 6 . e ? 


‘ 7 e r] e re ® ¢ e e ° ¢ e ¢ 


: e 
s ® 
t ¢ 
14.00 — : a # 6 i] 6 8 e e 6 ¢ ¢ ¢ e 
6 ¢ ¢ s ® , ° e e e ) ¢ 6 e ¢ 
8 e e e 6 $ e t . 9 i] a ° a 
¢ ¢ 8 ¢ e ft] | ¢ e e e i 9g e A] 
ewes ¢ee8e@= ewe = ¢ cee afanean = ¢ wooeee $2282 $¢ wees fee ow $ eee faewoe fewer funwaean }oare 
bee rt eg eg ge eg eg eg eae : : es - 
® & ® ° r) ' 8 8 8 r) r) ‘ e ® ® 
e e 8 e ¢ e 8 8 9 % ¢ ¢ e ¢ 6 
¢ ¢ r e s ?  ) 6 e e ¢ e e ¢ e 
9 i e ° i] 6 a e e ® ti 8 e |] ry 
t ] 8 e é e e vi] e e 6 ¢ ¢ e 6 e 
e i 
¢ 


¢ 

e e ¢ ] e e 0 e ¢ I e 9 e e e 

r) 8 ) e ¢ ¢ OQ ¢ ] e é e ¢ e e 

¢ 6 ¢ J i 6 8 ® e e 6 e @ | 

10.00 Ge mee fom we Fe wee} Oe — Few e © gee ee (Hee 8 $28 ee Gee Oe $2 ee $ oem Geen 4oowe towers > 
¢ € a ) t ' r O O e ¢ e e « e e e 

e r) e r) e s O UV 6 e  ] ¢ e @ e e 

] ‘ e ¢ 6 8 O U ¢ ] e e ) 8 ‘ 8 

8] | LY ¢ + e OOY 8 e e ] 9 6 @ e 

0 ¢ ¢ ¢ q ¢ OUU ¢ 6 6 | 8 a e iY 

8 i % e e ‘ 000 & i] ¢ 6 ] e e A 

8 ¢ Ss] t L] | OoU e e e e ¢ e . | 

8 t) A] ¢  ] e OOO e e t e ) t e e 

3-900 @ Freee ¢o ees few e —¢ cere Geos ¢ =~ ile et eee ¢ omen} ceee ¢owen 4 eee + oem es women + 
8 e ¢ e e 8 ooU e a | | 6 | e ¢ 

¢ 6 ¢ | e ¢ OoUU e e e 6 ¢ e t | 

e ¢ e e i) 9 O0OGU $ e e * ¢ ¢ e e 

¢ 8 8 ® e 6 ooouc0 8 | ti ¢ e ® a e 

7200 = peewee fo ewe ¢ Teme} - eee toe= = ¢ -(F) OI UQ—H<—¢ come Gee wn $ coe e ¢ cee e (ones ¢ cee] fo eee sy 
| ¢ $ ¢ iY *cCCaQguga e 6 ¢ ¢ e ¢ e é 

8 i e e 8 *CCUOLCUO | ® e t ® 8 e € 

e e 8 e t oceonvgaog * e ¢ ¢ t t e e 

] ] ¢  ] ] CCGUQOUULYVO #  ] i] ? e | | e 

6-00 © tomes Greene Ge cee ¢ eee = ¢ee-— (ji OO0U0IN0 = + —eme Foe we fGen me fee e $e oe Gem e saw ¢ 
e e t t) CCOoCcuVgoaa 8 s A] ¢ e 9 e e 

St) e 0 ¢ e cccoounne ¢ ® 6 e 8 e 8 ¢ 

& 8 i] t ¢ CuUuGgUvUUO i e e 9 e a @ i] 

e ? ¢ e iY ECCoOoocgoCO 8 ¢ e e e e 6  ] 

5.00 tr ewe tone teow n town tee= CU UUQDUUUD00= ¢ = tow mm ¢ meee Gomme fomontomonpgoewe + 
¢ ¢ 6 e ¢ COGUOGLOCOO!® 8 ? ' e 8 e 8 

8 ¢ e ¢ ¢ OcUCOUUUUUOUY * e ¢ 9 @ a e e 

t e ¢ ¢ 0 OcGcoooUuUccOU® 8 ¢ s é 6 e q 

e * e ‘ ® GCCCUGOGULUUG® 8 t e e e e 9 

4.00 = ¢eewe ¢ eo eews ¢ ee ew} oweesoacae =-QOLCCUUODCUCOO +S nm] ¢ ow nn4 noe towne} cow e$ wee 2} waew ¢ 
; *  # # Qcocaguocooo*  * * f 8 8 e  8 

s e Q t) ¢ GCCULGOQUUCGUOO! e e e e e e e 

e 6 e e e CCCCGQUCGCOOD® ¢ 6 e e e o  ] 

‘ ‘ ' , * OUccGgouGoUGO0 = ® ‘ ‘ ‘ ° a ° 

3.00 Ok tet ee eee eee OCOLODOLOD0000-—= + -- ~~ 4 wn nn om name eames ¢ een} wees 
, ‘ ’ *  * ~ geGCouduCcuOGDN ' é ‘ e ; 

, ‘ ; + « gegeudguuobooo ' e e : ° 

*  #  # * * Q€GCoaducop000  * * & f& + eo 

‘ , ; *  * gcgcouguecoooG * ‘ ‘ eo e 

2200 = ¢emen 42° 82ee $2 wee ¢ emwe fe = UCECODOLOCO0000—~ ¢—~-— 4+ na ta nnn enn $ = $woewe 
1 ee et Gegeauoooo00000_* : . 

e e ' ; * gOCGCOOGUuGUOGOOUONt 7 e ee 

‘ ‘ e * ULCCCUUOUUGOOGCGIN * ‘ en. ‘ an, 

‘ ‘ ° ‘ 'ouuCCLQGOUUGD00C0UN® ‘ , : : ‘ a 

1600 ~t----tann— t-=-= t-—=-00U0 CC COOUU00D000000 +——=~t——a= tama pap -—— apne 
7 ‘  * ~— gGuecécgoougdooocC"00" ~—* . 

: . . : VOUULCCOUULOLCU000N0N00* 0 . : ’ 54 . 

: : : : oOvOLCCOG0GOGoR0000000 : . : : 

: . : onuoucccoucuougooeecogeooou00 y Pig.etld- 2 6 sf 

0.00 Oe Fame Fae Fan fen f cow an Fen Fem wn Fone Few en Fame a foe gemnegueen 4 
-2.00 -1.50 -1.00 pemstntenenmmmmiateiddenmmanaicteddmvenenenls.0.0 Le 5 

MISSTON 101641 FOP Sereer ; 


MISSION 1L016Al1 


J-18 A BUCKET - FWD INSTR | FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 2-01 


Y 
7250 


6.00 


4250 


100 


3-00 


4.50 
1.00 
ve50 


0.00 


™ 


YAW ANGLE ERROR - DEGREES (X) VERSUS FREQUENCY - PERCENT {Y) 


= Geer] ewe] ¢ oe ee $¢ ee we foeere poeme@] 4 eee § oeere Fee ee $ eee feowoee fees ¢eowoen fens + 
‘ e t ° 8 ¢ e @ Q t 8 e ¢ 

e @ a ¢ e 9 e ‘ t 6 t e e 

e e 8 e | 6 6 e ¢ e e 9 et 

e e § e e 9 e @ 6 6 8 ¢ e 


e 
¢ 
9 
e 
e 
® 





e 
® 
9 
Sd 
9 e ¢ $ ¢ ¢ A] e 9 6 i e qe 
e A) e  ] a  )  ] ¢ e e e $ @ ¢ 
e + e 6 6 9 ¢ ¢ e . 8 e é e 
® a e e ? e e 9 ¢ 8 e e 4 e e 
g r r] r) e e e ¢ e e e e a ¢ ¢ 
¢ e e e @ e e ¢ ¢ 0 ° e e ¢ e 
8 ‘ ry e e e & 7) & r e ’ e ¢ ‘ 
6 q ] ft] of t] t ¢ ¢ ¢ e e | | 6 
@ dome n fe ewe ¢ eee $e = |) toe we = ¢ ee me ¢ eee foes $ 2° ce} Tee $= = eee $22 es somes > 
8 ¢ . ‘Gg as t ‘ t a ¢ e ¢ e ¢ 
e ¢ e ¢ C ge e e e e e e ¢ e ¢ e 
e e ¢ ¢ C ge ¢ % | ¢ ¢ ¢ t ? t e 
¢ 8 8 e C out @ a e | 9 e q e e t 
a e a *c oce ¢ 6 ® A] . 7 Ng age “ tI] 
e ¢ ¢ *gG cut @ a e 8 e 8 ® ¢ e ¢ 
t 6 ¢ e c ou $ ? e e ¢ 6 e q ¢ e 
e e s e C uot ¢ ¢ e ¢ | e e t ¢ e 
e e e a ccoo?* e e 9 . ti . Tae, * : ¢ 
e ? ] 6 Couga ¢ 9 e e ¢ e @ 8 ¢ a 
« ¢ ¢ 6 COUCO ? e a % § e a e G g 
8 e e 6 COVULgG # @ i ® ¢ | e e e e 
e ti) ] ¢ CcGco i | ¢ 9 8 e : e ¢ 
e ¢. e ¢ COOCQ ¢ oO* e e e ¢ e e ¢ 9 
¢ e e *COUCO ‘oo e e ) e ¢ ¢ ¢ 9 
6 ¢ 8 e CCUUS e G 0 e ¢ ¢ a e 6 ¢ 8 e 
= ¢emwn towne 4 eo 4 (OO UD 4-9 4+—-——= eee $eo we foes] $22 ee $¢ wee eee w= foew=] ¢ 
e e e a COQGUO 4 8} 0 t t t e 8 t 
t @ 6 e COOCad | O Oo t] e e e ® e e e e 
¢ e @ *cCGcu * Oo Of ¢ YY 8 e ® ¢ e ¢ 
e ¢ ¢ @ COVWUCU 6 U U 8 ¢ ¢ 8 6 i] a 6 € 
. . 6 *eccuy O * G OO . 6 e e 
e a 8) 6 0 e LCOuccoU 6 0 @} ¢ QO e e ‘ e $ e ¢ e 
6 e Q * C *COVUU00G ‘goo 8 e 8 ] ° 6 ¢ e 
: * 0 Q *COUUO00U * GOOD . 7 . . . : id bf 
~ towne t—~0-+--0- + LOUUU00- - + -00U00 =< t m= ton mn tonnns FmmwePowrempmsaw > 
; * G* G *C€GoUuuv0U * GUO ° é ° , ‘ e ‘ e 
° * Oo * © ococCOoO00 * GouGO «° e ° ‘ e , , e 
‘ * Ou* 6 GcoucovoG * GouUG = ‘ ‘ e ° , , e 
, * gu* GO UccudoouUG'cuoU0D = ° e ‘ ° ee ‘ 
é * QNu GOCOCOUGoUUGU'COUuLO * ‘ ‘ e é ’ : 
; * GOu GGCUCCGuGoOUCGcOgO00 ot ‘ ' ; ° : 6 : 
e * g00 CE€CUCOOLUUOUCCGOUOUU = * e ‘ ‘ ‘ é ‘ ‘ 
' "990 CcCocoacoouuccCcooUG \ ‘ ee, ; ; 
= $= $-- 000~ CEC OC OUGUDUUCUCCOD00 == tana pom na panna pn mnn tana ton a temens 
¢ * O0Ov CocucccogouucocoooUG xf 6 of e e 
. * O00 CCCcCOocoOCGOUGCOCCCOUUO . ° 9 . by : of id 
e * OULOLCOOCCCUGOOGCCCOOOLGO ! . . : . 4 : : 
' * GOOOLCCOCECCOOGUCCOCGOQUGOU * . : i ° s id e 
~+--==+-QUUUUCECUCOGOQ0U0CGCOD0UUD-04+---~ +---- + --=~ ¢---- 4 = pon panne 
‘ * QOOOOCCCOCCUCOGULCELGOOCCU OF é ‘ ' ‘ ‘ ' e 
° * GUCCOLCCGCOUCOUGOCCGUcOUCCOO® ‘ o 6° ; ° ‘ : 
. * QUOUOCCCOCOUCOQCOOLULOUUUCUOD' . 0 e ° ° ¥i od 
: * GdvogN0COCCCOLCUDBOGCOCOGULOOND® ° e ¢ ° ° e 
~t<----4¢-OQ0U00COCOCOULO0ULU UL CLODOUDNUD + ~00~ ¢—-~—= 0 ~- m6 nn tm tran—t ¢ 
. * VOOOOLOCOCOYULGOLCCULOQUGOU0D® UO * 00 : 4 2 e 
: * OOOGOCOCGLOCLOOOCLOCOQGUCCOCO Qu * 0G : : . S: . 
: * yvOuUUOCCCCCOUQOGUOCOCOOGUC000O OO * 00 : . . . : 
. * GOOUdCCCOCCOCOOOUCCCOUUGGGGUG000N * QgQd000 . Sg : : 
me SEOROCOCCOOCEE SOE COL CE CHOUDGREOOLG e Onee oe cae eo Qo terre tooess 
: *UQOOOUCCCCOLCO on TUTTI Tht tater ite OQU0OU * goooou * . : 
: *O0 QCOCOLOU UVOCOLOO0 GUGOBOORUGN® 00000 *O QOUUCGOO * . : 
. poudguocacocoouousoocuuuuoCoouogeS oogogoguOU GOOVOUVOGUOO *000 °* : 
4 ooon00coCcococoougccoCcacacouncooucooc0000000000C0U00000000' G000* : 


50 -2.00 -1.50 
ISSION LOLSAL TOP SECRET 


= ie : 1.0 


Fee eg Heme Bee ee ge 


MISSION 1016A1 
J-18 A BUCKET ~ FWO INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 48.85 
Y PITCH RATE ERRCR - DEG/HOUR (X) VERSUS FREQUENCY - PERCENT CY) 


6 % § e e e ] e e | e e e 
¢ 6 6 « ¢ 8 e e e e ¢ 
& . A] : @ | e ¢ . e ¢ t 
8 ’ . e e ’ ¢ ¢ e e ° 
% 

6 
@ 


6 t 
e t 
9 a 
14.00 - --+- ~t-- 
¢ q e 8 ? : 6 ¢ 
8 e $ 6 q e 6 ? t ] e ¢ 6 
? $ t td) ¢ ¢ i ¢ i |] e ¢ 
8 e e 6 6 ¢ e . 9 6 @ e e 
+= ~>=— afoeeen dna eweowwen > 
¢ ¢ A] e ¢ 
¢ * 
e s 
6 6 
+-— w= 


13.00 


6 | 4 A] t e ¢ 

¢ ] J e ¢  ] A] 

e r 9 e t ¢ 8 

8 e t % e @ s 

enews ¢neee $e 2ee2} cee fone = ¢ oeew4 = ¢ wena 

e 8 % e tI] 8 

e e 8 e e. 6 ¢ 
9 e e 6 ¢ ® ¢ 
¢ a i] ? 4 e 6 


6 ¢ e 
t 8 e 
¢ 9 e 
@ ¢ ce wef ereef wane 


12200 


e 
e 
a 
$= 
g 
8 
¢ 
: 
we} wee 
¢ 
i] 
‘6 
tT) 
“= 
8 e . | 
6 : e i 
@ e e 8 
| ¢ t) e r] e @ : a vo Ee 
e : e i 8 6 i] $ e e ¢ 
8 e ? 9 ® ¢ 6 q 9 @ e 
e e ¢ t e e 4 ¢ : e e 
= =¢— => -¢o= 


10.00 


7600 = a ¢ ¢ ¢ e + e 


; 

e 

8 

t= 

¢ 

@ 

8 

e 

=-+ 

6 

6 

e 

=-¢ 

e 

6 

¢ 

e 
11.00 ~+--- 

¢ 

¢ 

e 

$ 

ee -_= 

¢ 

6 : 

e e 

8 e 

: ¢ 

e ¢ 6 

e e e 

e e @ 6 e % e . « 

a = reese ¢ ceewe fee = ¢ ewes Goes f owwe 

a e 

] ¢ 

? | 

* 

= >= 


@ 
a 
| 
¢ 
@ 
a e 
e ? 
e e 
= ¢oem man } 
6 e 
6 e 
e ¢ 
¢ t 
> oe 
e 
6 6 I 
6 t é 
e 8 e 
Gor awe foe 
t e ¢ 
t 9 i] 
6 6 
$ ? e 
¢ 5 dante 
e tI] ® 
8 a e 
6 t ] 
e ¢ 
4 a 
e ae 
e 
e 
] 


¢ 
e 
¢ 
~+> 
e 
8 
e 
s 
e aes 
¢ 8 e 
a e & 
9 e e 
--+ mw pmowwpuenn > 
e 6 e 
9 | ¢ 
e Sd ¢ . 
¢ e @ 
3200 wae ¢ were ¢eee ws ff owes 2b ofawe]= seers $ 
e ¢ ¢ qe * oe e ’ 8 
¢ 6 e 9 6 t 0 e e e e 
8 ¢ 9 t 6 9 } e e 9 e 
i A] e 9 e ¢ Gg ¢ ¢ ¢ 9 | e 
e a e q q 8 + 00 6 et ¢ 8 . ie. 
é ¢ 8 ¢ e e s) 000 6 @ e A] & e e 
e : ¢ e 6 6 uCUODOt e e e 9 e e 
e e e e e 6 G0cO0o0  ] | , e i] e e e 
6 200 ~ Genweew Gene $e wee $02 e eee = 6-22 (000 +eo2ne ¢ we ow } Cees $ ewes (eee e $6 ewe w= fe ewe > 
e i] ¢ § 9  ] OQ UCUCOD @ ® e 6 e e : e 
e t] e e ¢ e 0 0 UCOUO0* ¢ 8 e 6 é 8 e 
e e e e i) *'c¢ uv ccage?® « ¢ e e ] ¢ 8 
9 ] i] ? e U GO00000 t i] ¢ ¢ q e ® 
“.e ' * © cacounongu0o =O *§ ttt re: , ‘ 
e 8 # # # ¢CéogouocQ00 *§ © & © e€ «4 8 
‘ ‘ ‘ ‘ * cgocoggucoooo ° + ‘ ‘8 e ’ 
‘ * _* _* __* ogeadoooggoo00 —# ttt , 
eae : . ° ~gL¢CocougGo00 7 : 8 : . 
e e A] e A] UCGUGUQUOUN e 9 s : a 6 e 
: : : , * dOCCCOOOUCCO00O0 : : : . . id : 
° ¥ . : * OUuLCGCOCOU0GLGUON . 7 6 =f ® ° , 
3090 mtr ena tone w town n tonne Be OOO OUUORUO00S = tans tae as eae te ean eeeaee 
‘ ‘ ; * Q QUCCCCOOUCDGGOOO = ‘ : : o ‘ 
: . : 0 “vOcCLCUUGOLOGOOO O* : : . . : 
: " . : 0 OCLCUCQOUUOCOUL00NN® iy : : e . 6 
: : : . OOUUCCCOOUUOUOQU0UTN * . : . . . 
2.00 Sg gn ee OU COC COU DOOD CROUUU saa = treme trae nt an tear ean s 
i : . : oouccccoooo0co0o0o0uun0* : : s : : 
‘ : . . ooo0uccCCOOUUgOOOG0RgUa® : 2 , . ee . 
. . : : cCooogcc coo00cco000u000 : : . . : : 
. : : * gooucocGcccooucoocco0gcoo0 : ° : . : . 
1000 -¢--=—$--=— gamm= 4 = UCGUUUC UCOOUGUO0G0GG0000-~—+~---4-~—a4——~-2=---+-———4 
: ° : * aguoouGcccoooocGcoa00q0Uu0N00 : 
: : ; Ps ifitetetitetatetitetytetitetetet tate titrate 7 . ; ' , 
: : *COUGGOOCCUCOGGGO00G0GU0C0GUN *0O ‘ . : : : 
. : oucguccouccocooococooDoUoGOULLOOLONN® : ' ’ “4 





e 
732? 7390200 -30,.00 eww edema A Doerr LD Oa AO.-..-2 50-00 9nn A 
MISSTON 14017144! TAN @*rAnee 





J-18 A BUCKET - FWD INSTR FRAM 1-6 OF EACH OP OMITTED 90 PERCENT = 30.20 


Y ROLL RATE ERRCR -— DEG/HOUR (KX) VERSUS FREQUENCY - PERCENT (Y) 


ae00-% ° : ’ ° ’ ¢ ‘ 8 ‘ ‘ t i . ‘ 
@ e e e ¢ ¢ ’ 4 ¢ ft] e e ¢ 
¢ : A] e ¢ e 6 ¢ 8 e 6 e 
? e ; 6 8 ‘ | e | e ¢ 6 
= dees foe] $2228 ¢ cee ef tees $¢ eee § eee howe Gee oe § wees ¢eoew 
14-00 : e e e $ e 6 9 a ¢ € 
s e | ' 8 ® ¢  ] 
) | | e a ] 8 e 
q ‘¢@ e ¢ t e i] 9 
‘ e ° ¢ ? +. e Fa) ¢ 
e ¢ ¢ t 6 e 9 QO ¢ e e a 
e ¢ ¢ 8 é 8 *o0 e e 6 e e 
@ § t 8 ‘ $ ¢ oo ?  ] 8 9 6 e 
: oo Geese bees oe fe wee ¢ owes fees ¢ eo owe $ © ewes 4 ee ce > eee $ cee @ $¢ eee fee n do ocew 
Le. 00 [ : 7 | e ; con e a e bY e a 8 
¢ e é $ ® ¢ Uusca e 6 t ¢ 6 e e 
® e ¢ 8 t ‘ feleis) e ¢ ¢ e e 6 e 
e 6 a a e e voao q e ¢ ) % t @ 
l 1 e oo = Geom ¢ wee Fema §¢ cee en few oe ¢ wee {joe > oer Goes fowee $20 es ewes $e wen} weowe 
8 8 e ¢ 6 8 QOGO e e e 6 8 e ® 
® ° i ’ 8 e Ccu 9 ¢ e 5 ? e 9 
e e 9 e 9 e GoGo ? e * e 6 e e 
r e e 6 ® ® woo 9 ¢ e e % 6 e e 


e e 8 e e ? ULGO 9 ¢ e ¢ ¢ e  ) t 


A] 
e ¢ q 
e * e 
@awe= fee mw + 
6 e t 
¢ e ¢ 
e a e 
¢ e ¢ 
¢ ¢ 
e e 
e 
e 


6 
6 
e 
> 
e 
8 t e e 
4 ¢ e ¢ 
 ] sd ¢ é 
t e 
 ] 
e 


eG? @eae 8 ee ©€Ge@ a 


eo = 


i] e e e e 8 Udg0oa 9 e @ e 8 6 ¢ e 
Ly | ] e ? q CCcoogd i ¢ . 6 8 e e ¢ 
) e ® ) ® i) GCOU *¢ e ® ‘ e q e° ‘ 
¢ | a 8 9 ¢ Coogoo t & 8 e | e 
$ e a % 6 t] OLGSO ? ¢ e e | ¢ é 8 
q 9 i] ¢ @ 4 UUUUO e t e é t ) e 
e $ e ¢ 9 e O0cGCO00 e e @ é ¢ e | e 
¢ 9 e e ¢ 6 OQOgOoOoCcd S 8 e ¢ e .* mas mr 
¢ ¢ | e ¢ e QuUGOG* ee . e I] e 8 e @ 
e e q 6 9 i] OoudCOD e e 9 e ¢ e a ¢ 
e e ¢ 4 9 e oucccoo e a ® .  ] e t i] 
e 4a e 8 6 ¢ OGGCOOO e 8 e e 9 t] 
| | e ¢ 8 A] OGuCCOU J 9 e | t | e 
e e e 6 6 e OucOCvOt e i | 9 ] q i] 
A) e e  ] e 9 OUuVUOCOND 9 e ¢ e 6 8 a 
8 At) 6 : 9 6 oCouoVuVeno? e e # ¢ ¢ a = 
¢ e * é 9 6 OQQUU ooo * e e ¢ e | e e 
e ¢ @ e e t] Ooovo o0o00* ¢ t i ¢ e e e 
e A] ¢ ] e e OOGGUGOD? ¢ c 9 ¢ ¢ e @ 
5 Pa 00 oo owes fee we fe wow ¢ owe Gowee > ~Q0U00C0004-<--< ee ee Goce ew foeas fowewes cara sosees 
t) e , s i * OOUGuUO0GD ® 6 6 . e a e t 
¢ e 4 6 8 e Qogugcgvoocg @ ° e 9 e e e 
# e 8 ¢ % e cCcoocgcoogo0o ¢ 6 ° 6 ¢ ] tJ 
8 e e e e e COOUUGQVND ® e ¢ ¢ ¢ e @ 
e ¢ 9 e ¢ CoooUC0000 | 6 @ e ¢ e eo 
® : 9 e 6 *COQUUCCGUUO e e e ‘? ¢ e ... 
e # # ¢  scggaugooco + #£ #8 Se 6 6 
@ ¢ e e ¢ e COOUCGCOOO ¢ ¢ q e & e e 
- # ts  Guda0Gau000 : a ee , 
e  # @ «© # Qceeaacaseubo ¢§ © «© # © “ee 96 
es 8 # 8  ¢égoacaco000  * + + «+ ¢€ ,, 8 @ 
6 ¢ e ] e LUYULUCOGOVUND 8 e 6 6 e i/ @ e 
e 4 a e g CCCCOUCGQGOU ¢ e ¢ é € | e 
* 8  # 4 ¢« ¢€éagdu00000000 © * « 8 ©  ¢« 8 
‘ ; ; *  ¢  (OcuduugouG00gU * ~~ = * cs ee 
‘ttt __* 0 Caugoouonoop00u * ttt 
: : : . ve ~ QUCUCOUUOOUGGOOUN! . . . : . . 
: : : : *O00COLCO0000C00000000 : . ¢ 7 . . 
s . . . *ougcuucuOUGGggOoOOQgGOoGOO * : : : . : 
: . . * coocovvocccouD00G ooooooccooo0a0n0 ° “ : ° 
-150.00 ~-100.00 0.00 00 100. l 200.( 


MISSTON 101681 FAP SeeRET 


MISSION IOL6Al1 


J-16 A BUCKET - FWO INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 40.40 
Y YAW RATE ERROR - DEG/HOUR [(X) VERSUS FREQUENCY - PERCENT (Y) 

@ gee wes ¢ cee } ewe $ cee = fee ow ¢ CH ee ¢0 28 wo 4} wee ¢ 20eee Sew een $ eee © 4 ees few sa aee > 
5000 -¢ 4 ‘ ° ¢ ‘ ee , ° ‘ ‘ 8 ‘ 
¢ ? ¢ LY 9 i) e A] e ¢ $ e t q A] 
e e | ¢ 6 9 4 8 9 e 6 8 8 8 ¢ 
Lt] e ] | e * e e @ « e % Lf ? e 
1400 a | : ‘ ‘ ¢ e e ¢ ¢ e e e ¢ “‘  @ ¢ 
U] e A] 8 t e e 8 e e ¢ e e e ¢ 
e 4 :. 6 e e a i) e e e ® . e e 
e * J ¢ ¢ 6 A] e ¢ e e 8 e a ¢ 
é oe Gaeeees ¢220@ awe § oe ee Gee oo} eee foes fs oeece paw we} ocean $e eee $28 ow Foe we anf ww=e + 
13-00 : 8 ’ ; ‘ 8 : 8 ¢ ° e ‘ ‘ * 
t r) t r) | 6 e e 8 a $ \ ] | r] “@ 

8 t r) e e e e | e e e ¢ e e ¢ 
8 * e r] e 9 e e e ¢ e 6 e ® e 
¢ e e e ¢ ¢ e e e ? 8 ® e e 
e e e ¢ e % ¢ : ] é e e 6 e e 
e ¢ i] ® @ e ¢ e.. e q | e ¢ e ¢ 
‘ e 8 ® e ‘ P 4 r ‘ ‘ 4 6 Q ® 
e @ ge wee 62 ee $2 Cee $ wow e= eee es} TOee eee § See owes $ OVE @ $ CEB $2282 $e eTO FO ee== 4 
l t 00 : > ¢ 6 8 : :  ] e e LY * e e é 
e ¢ e | ft] e t] 6 *90 e % 9 ¢ e ¢ 
¢. e ‘ e g A) 9 e e Q s e e ¢ e e 
8 ¢ e t) 4 9 ¢ ¢ *oO e $ e I e 9 
1 Oe oo wo awe ae fC eee fw ees } ewe few ew } oe we Goroee ¢ wees ¢ eee Face > wee es bem ees 6 wo § ew eee } 
9 J A) ¢ e ) ° ¢ ¢ O ¢ e 8 e 4 9 
a ¢ ¢ e A] * i 8 e U i] ® . ‘ @ 8 e 
e e ¢ & e ‘ @ 6 ] 0 : tI] 6 8 e tT 
q e e e ¢ | 9 e e Q) ¢ e e e ® e 
? ¢ tT] 8 8 6 6 ’ | e OU t e | -@ e e 
LY ¢ e * e 9 6 6 ] 0 ¢ A] ® e ¢ ¢ 
| e A] 9 % 0 ] ¢ t ] 0 e ¢ | ? Lt] e 
8 e  ] ¢ e e e e tO ¢ | 9 6 ¢ _ # 
t 6 6 ] i 9 ¢ e e oC e Beate or ¢ 
? & e e e é 9 e 0 e O 8 ¢ ¢ ¢ e ¢ 
 ) @ | e e ¢ e e GO 00 ¢ e e e ¢ e 
¢ 9 ¢ 6 6 ° § ® OU 0Oo0 e q A) 6 6 6 
e e e : e | ¢ ¢ 00 OouU e e oe ae pra ie a 
A e ¢ ° « a t @ 00 Q00O0 ¢ e ¢ e ¢ | 
e J e e e t si e CO 000 e e 6 * q ¢ 
a , ¢ e q e e *o0 UUD e A] e ? e 6 
6000 —t2 a= tana $a nn at nnn n= tne $= DU 009 = tn tn panne pon n tonnes 
¢ e t] ® e e ppererereleys) 0 Q 6 @ e a 
e ¢ e 6 e e % OGOUoCDaG Oo t e ® 6. @ 
e  ) é ? e § @ oovooceg 0 ST ¢ ¢ e 6 
e ¢ 8 ¢ 9 8 8 o0o0ucgoog0g0 0 0 a 8 ¢ e : 
e ¢ aa] e ¢ e @ OOuUCCUU QO 0 e ® 8 a — 
e , ‘ e ‘ ‘ *  ggggaoo0000 o ° ‘ é ‘ e 
¢ ¢ e ¢ ¢ e ¢ Ooo OoOoOg ogo UoO 3] 6 ¢ t 8 ¢ 
‘ ° ' ‘ ‘ ' *  goouncoub0G00 ° ‘ : , 
. : sé r : . : ooooooo0ugooo ° : : bd 
6 t ¢ 6 ¢ ° ¢ oooocoococUu0cgo s ® : t e 
. . . : : . e OCGUGOUUGOUNDUN0N * is . : . 
: . : : . ‘ * gooogguc0odgn0dLod ° . . . . 

. . : : * gooo00000g00000000" : . 

. : . . . : * g0oVvogoUU00U00LUN0D* . ° . ‘ 
: , . : : : . poe oe pa ecocooceDos . : : ‘ 
: : . : . . * gQoocococo0ccoUucog* : 7 4 
2-00 -+- eee trmen trnwntomentennn tenn ¢——OU0U00UQUD0000 C000 t--n- tonnn tonne tommn 4 
a ‘  *ggggoogg00g000Gu000" * ¢ *& ‘ 
: ‘ e ‘ , ‘ copgDG0GO0000U00000' ° e 8 
‘ , ‘ , ‘ ‘ * Gov000GU0U000000G00" ; e : e 
: ° d . s . *goouugouUu000U00C0000 sf . . . 
a ‘ 6 4 ~*~ GEGGGNGCCR0NGGDNGN000 ot ee, 
‘ 1 4 ¢ ¢ 4 9G8da00uuGg00ggR00R9R0. 6 7 oe 
: . : © : a oocooocooco00000000000 00 . ¢ 4 
: ’ . . *O aQ° cooovooougdocogocac0eGR00000 : : : : 


-200:00_. 7150:00 |-100:00 yi lalifiemnmnlidh Qe titeliemmDitD Qe | 50° 


MISSION 101681 
J-18 8 BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 0.83 
Y PITCH ANGLE ERROR - DEGREES (X) VERSUS FREQUENCY ~ PERCENT (Y) 


y e 50 a Ge wee Feces foee@ ¢ owes fee} o mews - ewe $08 we ¢ O@ee $2 eee ¢ ewe e }¢ O02 ep eewe ¢ 
é | e 6 e 9 a | 8  ] e ¢ | e 8 
| A] ¢ i] 6 $ ‘ ¢ | | ¢ e 6 ¢ e a 
@ ¢ e ¢ 9 e e | e # 9 9 e e e 
4 e 5 e ¢ e e 8 @ e e 5 e ] @ 
e ¢ e e 8 9 e ¢ a 6 a e e Ss] . 
8 % : | 6 e e ¢ ® e e ¢ ¢ e e 
6 t 8 ¢ 6 $ 9 ¢ e 8 I e t ] e 
8 ¢ , é e | 9 ¢ ¢ e LY | 8 e e 
Go 50 Hi A] e ; ® ¢ e e e e ¢ a e e ¢ 
| 8 e 8 6 e @ e ¢ ¢ 6 9 6 e e 
8 s] 9 e t | ® ] ¢ e e | * e. ¢ 
¢ | e 4 9 % ¢ A] 6 t) ‘ 8 8 e ¢ 
6 ¢ ‘ A] i e ¢ ? . 9 i i e € | 
e ¢ r) ¢ q ® 6 e e 0 a | ¢ e e e 
e 6 e A] e ¢ 6 i] e QO a e e e e ¢ 
¢ e ¢ iY e 9 ¢ a t] oO | e e A AL] . 





e e 9 e 9 % e 9 0 ¢ e 0 ¢ 8 ¢ e q 

ry e e a t ® e * QO e O° Q s  ] e e ¢ 

e e ® e e a e ¢ 6) . 0 e oO e e @ t ¢ 

F | 4 e t 8 e ? 4 0 t 0 e 00 6 8 e ¢ t) 

5000 Oem Fa Fam mm § oe = Geen ¢ sewn Fo eew to) 40-9 + G0 em 62 mee toe nn town n= teow + 

e e q ¢ ? ¢ e e O CG e ‘@] ¢ 00 A 6 e e s 

« e e e 9 ® t e oogoo oO ¢ oo t tI] e . e 

6 q ¢ 8 e 8 ® ¢ ocooo Oo s oo t QO 9 ¢ e e 

9 6 » 6 6 e e a ® ocouUu oot OU e 0 e e t e 

ee 50 @ $e ewe sowen §¢ eee — ¢ cee few oe ¢ eee toees ¢-9H)000000+ O00 <—— ¢ U—-—— Gomme (owe town ¢ 

€ e e LT e e 9 ' ooco000u0: CO . Q ¢ 6 e ¢ 

s 9 i tJ é  ] ° *gooonoocdocu* Uo ty t 8 ¢ @ 

e e ? e ¢ 6 e *gQgooouuuoonuUu* Ooo *q e ¢ 8 | 

e i ¢ ® ® e t 8 QUuUU000U00E QO @ ® ¢ e ¢ 

4200 ton = onan t= ¢ 4 = 4 = 4 = + 000000 009 G00-00--~ += == +--+ + 

e , . . . . *00UD0000000C00000 ‘ : e . 

e ¢ : ¢ : ‘ . * QUUOUUGLODLOUU0D ¢ ® . 8 

e ¢ : : ’ : : *occoOOO0UU0CO00RU 4 of ° ‘ 

. : . . id *oognVvoorcogvgedgodg . ‘ 2 : 

e . : . . . . *oQ000000C00000000 bf : : 

¢ 4 . ‘ ° : : *googouggocog0c0000U0 : : ° . 

e e $ . , . ‘ *Qgoogug00u00000N00U . : s 

e 6 ® : . e ® * 00000000U0U0000000 sd . : of 

3000 ~ 0mm $a mam $a nn 9 te tome a toenen teomn=¢ OOU000UUOOCO00000- = 42" -= t+ no tonne + 

: . : : : ¢ . OOUuUVODOCCOGUCHUDG0D * ¢ . : 

‘ 8 e sf ‘ e ° ooougguguooQgoou000 * 64 e ° 

¢ * ° , ¢ od 9 noocooucoou0ug000g00ag0 * . . . 

° . . : . e e oocoougoaudgco000VNno * e ¢ 4 

° : . ‘ . . ¢ - goo0aggog0on00Uu0000GU00 i 

e $ ° ‘ e ¢ ° oOoouUvN00UDOQUOOO000UN0 : : . 

aj . . . 64 ° ° onguugouoooGcoooOoGO ° 8 bf : 

¢ . bd . . e ° oVvagQgugoocco00Q00ULU0 * id 4 ‘ 

2000 —¢2 rem t-te toma teenatomnn ¢——— 000000000 DUD UD000U0-— ¢~n—— tnnnnmtnnmnn es 
. Z . i . 9 ‘ oogcoouoococcoogcuo * O 

. : , : sd ° * gogococo0gQg0oGu0000G0u0 * QO : ‘ 

. : . . bs sd * gooocu00Gcoc0cen0n000e0e0g00 * Oo * . . 

° . s 9 ' ¢ ® SOA aGeOGon gooueooco0o0 * OQ * : ® 
. ’ . nf . 8 ° teteteetetatatetateteteteteteteteyetatets * oO 

. . . . : ° *OocOoGgoCOQOO000CUOLOOOGUOO * OC : : 

. : . . . : Mateetetatatetetetitotetetetifetetite ouoo * 9 * 6 i 

. . . . : : yoooooouucooou0ogu000u0Ooo * O * : vf 

1.00 wtrecra terns tonnn ¢menn gunna + =———UOUD000000090UU000000U00~ *00--+----t--——¢+ 
. . . : ® ocooocoogudo00u00u00000000000 

' . ‘ : . : coocococoo00u000u0000 U : : 

: : : : . ° yooooocooooo00uco0oocGg0qu000u00 *0O : 0 

. . . : : 4 oouccouu000gGooCo0G0VCoUu0GgN °* . Q 

0050 = ton n— tow en Henne t enna t—~ 0 +--0000CO000000GGU000LOO0UU0000000- + 0---+---00 

: . . . G* QUGOo0U0D0000U000CGCOO00U0U000U0 *O ¢ oe 

‘oo: 6} }_¢ (8% gaBausog9nognqdaeoeodaqda9ngdag 60, aoB 

*Q0U000 , sd a a 


Breet ag war ceee Tice 2 y apm ememmai Gen emanenladteremcrenaebteces: 
MICCTAN TNTAAR? TN P-SECRET 





MISSION 1016B1 
J-18 B BUCKET ~ FWD INSTR 


0.93 


90 PERCENT = 


“FRAMES 1-6 OF EACH OP _ OMITTED 
ROLL ANGLE ERROR —- DEGREES (X) VERSUS FREQUENCY - PERCENT (Y) 


Y 
(06 <ackews Sacasesecececagesee 


t¢enee fase aetdgoon ete eee Feeae tuoee seen etasenvov saa eeogenvteohFoeeuvteeo ven dvevcev euvunveeewrew-- 


+ 
e 
e 
e 
| 


® 


q 
' 
% 
) 


14.00 = de wwe $e ww Foe ¢ eee foes =f eee 


‘ 
e 
A] 
¢ 


Gowee awww $2 Se § cee = 4 ewe =$ Be we $¢ aoe > 


13.00 -+---- 


owes fewmoe$¢ocaewn foewe Foewee fees @ $ ce we $e Oe $6 22Oe fF eee (Ze ee fe ewoe 
e 


+ 
A] 
e 
¢ 
| 
+ 
6 
 ] 
¢ 
+ 


e 
i) 
¢ 


eee e 


=n ae ap 


¢ we we fGooeee 


1 1 e 00 wo wwe @ $$ eee $e eee $ ewe o hee wm of owes ¢ ewes Fee ee $e 224 cee fe eee 


s 
% 
q 


A] 
+ 
¢ 
$ 


ao Gewese eee Geee2=@ ¢ eee w foto] ¢ ee ee $¢ eee $2222 fee ow ¢ Dees Fee Fewer sewers 


+ 
$ 
e 
‘ 
* 


10.00 


8 
% 
A] 
t) 


] 
e 
| 
« 


*¢of 


* 





] . q 4 (-~ 
a on or ae fat 4 
4 t t ( $ q . i] } 
te evret¢onvnee tee ecoeoesgovewvtdoeonese Gu een en eveoe $88 8 ® $e 58 
ee aes ee at as is a a 
{ } { ' { { §6Ble 
‘ ( ¢ ] 4 j i] | q ol 
¢eeeretoeoanvne ¢ae eee ¢nv eves ¢eeves @eeeetgwteoedgoavev een ve OF 
] } { ( | ! ( t 4 O1 
] i] q ‘ q ] Ot 
re ee Sees eee es ee es Dee ee) 
¢oeeantwnne devo eee to vevnGvuveete vente eeoetoaenv tue 2 OS 
(ae eee RE (le is ees le ee ae 
4 ] 4 { i 1 { ( { 
( 4 i] ] q q ] ] +OoO0IN 1 
tone etoeneetovoeretowentoneetownevoetdoveewetenewenan dove OOF 
4 ] t { ¢ i] t ' '] Ooo} 
| q ] ' ¢ o 
i { | 3 
¢eeece Co age dsSooeevtoevnvereaetoecevevtenrecvunwtovvse gone OO 
' ] 1 
{ i { | of 
1 ( ' | ] { i] ( +Oo000 1 
i] t i] i ] ‘ ( t oo} 
geeveevetueweetvneceene steve evotosneratsnececente ves ¢ueven ee 02 OOF 
i ' ‘ 4 ' i] ¢ i] Oo} 
‘ ( t { § t QoO20000 1 
4 { t ] 1 oOo000o } 
4 ] ( ( 4 1 OoOooo0o0e i 
geveanfveveveeg¢n cent vneantoaneweetoeveeentstvutovtdwvee OCOOOO 6 
4 ( 4 t ( ( VOCOO2XO20000000 t 
{ | { ] —CSBSSBRB8SSSeesssessessssesses q 

q | OOVCOOVBO VBC Ooo ODeSTVO9IO0909000 t 
) t q ONOOOOOCOBWGSGOOVOORVO OOO OVNI VJVOUuCeo 900 
e220 DODDS DBDIIVOOVSISIBVII II VO BI DI DVO VI 3ADV.V|AVI]|aVII9c0+ 
OO COO COO 9 OBIBIC OOO OVBIog BIO COSA 90DO03N90 B90 09S BOCOSOGCO9ND 1 
OODIDIOOMO OOOO OVS VOSV OBO OOOS ESCO ecdsIWBOQ Cc oOoco0oe0 Hoo i 1 
IOOODOOOVOS SVQ OO BV OV AIO OOOO VO A0COO9COOOTCooV0osVVI00 1 
‘ i] SIOYQWNVOVOVYIYQOVO QVIV VIVO VU O BJO BOY JOOUUY 1 
tre erce ¢e eee gee UDQOO0V0030000 JONIVQ 009090 0N000 00000006 
] ¢ ‘ TD wd aD CD aa aad CF CID hah teed ad Kat CD FD ed seed teed had aD Lad a SD IDI LIVI LI ILD § 
4 t i] i] ] VGOIVOOO VOSS BIO VI VOOVIOOOON! + 
' ] ( ( ft O3N093502039339070230900037000i10u 
¢ ( ( ’ ( N9O3D900 0009200 7000090000 1 Oe 
f@eeevrnaetoeosneevtowaedewneuvueteoevceertocwveetge ees eveevce2e 2 O$OSDTOS eo 
t t 4 { J ( '] ‘ ' TOO 
fe ee ee ef =F 
he 
@Qewezrcaterocveaetovenrneutsoevevetounsetervanetnevreaeecteoeegoeuvans | 
' ( i ' i: 4 ‘ 1 ' $ 
i] ( ¢ | ( ‘ { ] { t 
i] ¢ ( { ( i] ' 1oO 
‘ § ( 4 ] ] 4 ‘ ' $We- 
¢eeenwvntuceveantoeveeenewrwereetweevoeentoweaeteeeaentoer now euneceen © 66 
( § ' f ' ( t } ‘ j-~*~ 
' \ i ~ i ' ‘ it: 
$ ] { t 4 ] 1 a ¢ 
‘ { t 1 ] ' ( 4 ' ( - 
g¢eeeeotewvnouneteoeeeveg¢nrevuetuvuvotwevetweevectwvontdegwrosedgeasen 
t { ‘ ¢ ‘ { { t t t .- 
‘ t ' q ' } t ' i _. 
i a8 | ’ ] i ‘ ' ' {o- 
( ( 4 ' ‘ | ( { ( {O: 
tee evovzennetoveevetéovevudwonvvetwn owe tstenoevetoveon Goeuve > ¢: 
‘ i) ¢ ( ) ' ' ‘ ' in 
© © © So fo] © Co ] fe ] o o 
© i ] © i ] o o © f= ] o >) 
e e e 6 | a e e 2 * e 
o C ~ r. ] w ¢ faa) N ~a Oo 


J-18 6 


5200 


14.00 = 


13.00 oad 


12.00 -*- 


MISSION 101661 tOA—-GEGRET 
BUCKET - FWD INSTR -FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 
Y YAW ANGLE ERROR - DEGREES {X) VERSUS FREQUENCY - PERCENT (Y) 


6 8 . e 8 e ¢ e e e : e 6 
e 9 e e 8 i) A] e 8 ¢ t t * | 
¢ A] e | é ¢ ® ¢ 9 e A] ¢  ) ¢ 
e & | t) e e e a e 6 e e ¢ e 
§ ¢ e : e a ie e r e e a 
e ¢ ¢ a 6 A] A] | | ] e ¢ ¢ 
6 8 | ¢ ¢ e 6 6 A] 6 e § A] 
e ¢ ¢ ? e 6 e 6 $ ® t  ] e 
t e a i 9 8 8 ¢ ° 8 @ 
| ¢ |] e s 9 « Et)  ] e F 
9 e ® e ¢ a a ® e 0 ® 
¢ t e ¢ , e 9 e é ¢ e 


2.19 


*@aeaeateaneeqpooenaan ane ®ve egqaenare 


6 
¢ 
Lt) 
+ 
¢ 
e 
e 
| 
# 
9 
® 
e 
+ 
e 
8 
e 
% 
+ 
¢ 
® 
9 
¢ 
+ 
é 
i] 
CY 
6 
, 








r] e ¢ e YU a @ ° e t e s e e 

a r e ’ 0 e 4 8 e & e 9 e 6 

e @ ¢ 6 0 e ¢ e ® , e e 9 9 

r e i] a fe) e € « t ® 8 t t 6 

¢ 8 e e C 6 ® ¢ ¢ 6 ® € 6 tf] 

@ ¢ ? 8 G ¢ tT] | 8 8 a e 6 9 

4% 4 |] i C 6 ¢ 4 ‘ e ? 9 ¢ 8 

8 8 t e CG | e e ] 8 ? @ ¢ 

e e ? e CO e Q a é e e e I 

¢ e ¢ 9 CC & ] e t ¢ e * e 

e e t e CO a q e « e | ® ¢ e 

¢ e e 9 co 8 e 6 t 4 ¢ a t 
® e e t] Co e e 8 t ] ‘ q ¢ t ® 
; e 8 % ¢ CO e e @ e 6 8 | ' @ e 
e 9 e 9 ¢ GCoo e ¢ e e 8 e @ e “@ 
q a 4 ? LY OcUgYd e 6 . ¢ e 9 | 9 
8.00 = Soe@ewes dees 4 oeee Geeretoe 9 QU 4-2 —seeone sere es tow] 4 owe] $22 oe ¢ @ oe @ fee ww $ 
e a e t ] t CCQOOo e t e bY] 6 8 e i] 
8 9 ¢ ¢ ¢ Ccau | e « ] i] ¢ ¢ e e 
e q e ¢ 4 CCOU ] ¢ e ® e e | Py t ] 
e @ 6 e e CooU QO ¢ ¢ 9 ¢ g e é e 
ne t € e e CLGG Q i] e g e ‘ t i e 
& e 6 t 0 O.Cd QO @ e i] e e a e e 
® i t $ @] GLCG oO ¢ ¢ ti ¢ 6 e 6 t 
a ¢ tT] 9 0 CCCG CG e @ t e e e |] s 
e ¢ ¢ ¢ CoO OCCG 8] % e * q e e ¢ i] 
e q a t co CCCG OU t 8 ¢ ¢ ¢ e ¢ I] 
¢ | e e CO CGCcG OU e e ¢ e q ¢ 8 ¢ 
t ? e uO GLvUCO OU a] ¢ ¢ t 6 @ e e 
I 8 a a co CLECO ‘ere! 9 e ¢ ft] e e ¢ t] 
$ e 4 e OU CUGcctca OU ¢ e 4 6 t ¢ e 8 
e e @ e on00 OGOCG ogo q e i | 8 i e t 
¢ e e ¢ 0000 occco oc ¢ e e e ¢ e ¢ ¢ 
e 8 q e Oocoo OCOCOGOU e e e @ e e e e 
¢ e 8 * GoGo GCCCCOGU ¢ LT e . € i a ¢ 
. . . * ocoooccacog0g ‘ . : : . : ° : 
e e t ¢ ULOO UCCOCCOUU ¢ i] ¢ 6 ¢ & e tT] 
¢ e e e OGcU OOOCLUCSOOGYU | |] e 6 e e e ¢ 
. : : * CUONOUOLCLOUCO e : e bi ° e 8 e 
8 : , * COocooooccggonduU 4 ° id ‘ bf i ¢ . 
. e . * CCUOOUVOLCCCOOG . . ‘ . ° . sd ‘ 
¢ ‘ . * COOCOQGUCGCUQUG ¢ 4 e . M4 
. 8 4 *ccangococucgouuco * : ¢ . ° : er ‘ 
: ¢ ° *CcoooogoucCcCCcocOoOtcn * ¢ ® Ms ¢ ¢ sd e 
: e ° *COCCOOCCCUCOOOUDD * . od ¢ ad : e . 
° ° * COULUOUOLECOOOGO0N00' ‘oOo OQ : : : . . 
: . ¢ * COUCOUUOLOGOUULOLU0* QOQUGUO 5 : bf . * : 
: ¢ 24 oOccuuvoonNnccCcOnonVvONnNaS oougcoo0cn “ve . bd : 
: e . ocoocoacoococooo0ce000 iitatetetetitet ee ° . : . 


36 


0 ea 0G 
MTS TON 191681 





-2.00 
TOP SECRET 


90 PERCENT *= 42.20 


FRAMES 1-6 OF EACH OP OMITTED 
PITCH RATE ERROR - DEG/HOUR (X) VERSUS FREQUENCY - PERCENT (Y¥} 


MISSION 101681 
J-18 8 BUCKET - FWO INSTR 


Y 


— 
towwetdtoaevteoeveaevgeéuvn conto nceenesvsevusetoaceveneecveeevtvoecace Fou vce steovoenetGovousee Gu cveevetoeosve f¢evuuveae > @ 
Q 4 ( °o 
Pot f gd Fob | po ff — E 
| of eat ’ 
] ’ ¢ t { J ] ( j 3 
Ge eggs or eee Orage as a ge meer geen nt ae ge Mahe Nee Brey egy ae ee ee ee ee een ee nee ene 
'] q ( 4 q ‘ é 
| q t t ] ' ¢ t | é { ] | 
{ H i { 1 
toereetdeoeven Geo eovretsgevreoveteweeve severe tvenetetgoewes Geeeetnvnwetwo nanan tfoeecentstoewneoetaeeven S$unuvsne > ¢ 
' ] ‘ i] ’ t e ] 4 ? i] t i] ] 1o 
t ( ( q q t ' 4 § | q 
{ i i 
+ 
cecerentewmae ten aeee gen troaenteo woe terra teeaertoeeneeataeceertoeeoerentoeceeto nee toereetevnee geueoane 
} 4 ' § $ ‘ { ] ] 4 { 4 '] ] : i 
Ae ee es es Ge Os eG 
¢ § $ t 4 { ( ( q $ q 4 § ( °o 
¢ueeneteoecve Guarentee ecann teen vantoecsetoeeoanetuwneaetoeesetorevetovcsre ten nvantgenecaostovreve ¢ene2 OF 0 
t ‘ 4 § ( { ' ( | 4 ] ( ] ( ( oie 
i] q i] ] ' | ' $ (, q { t | sis 
H { i i 8 
Fg ee ge re ay eee ae ee eg ener aeons hegre oy een meee Cake oa ea re ee ee cece at ae See See 
H { | { f °3} 
‘ H 1 { . ' t ' ' H o510 
4 H { ' t { { q ? 4 { i t 1 050 | 
t+oaoeetdtwwmaetdoneeetoewatsgeovneet¢vnveetoneetneevetanenvnetwneveaetervaontsteo vee svete eve dene COOOCOCOOS 
q ] ] ¢ t { i } 4 ] 4 } i] i cooooedco, 
} ] | '] { ! i] ti oog3dco00 } 
] ] ] ) ' 1 Ooo 2OOooo00000S0 1 
| '] q i t { t ] { MOooCcoocoo{.co09oo0 000008 i 
geoeeantowoeoentsoventovneantgo one Gv eeetqeovrendgeveesge eee stove etoetmo ene ¢CODOCOSOOCBDCCCOOCOCOSzZ000C¢ 
] t 6 é { { ‘ t 1 ’ Coco ooeoec 20000 5390000990900 I 
| | | | 4 | { etetcti tate tatetotepatatatetatetetetetefotetetetetetctetetete: | 
! COOSSVOOGCVOO000S DOIOVOVOOOO 9000000003 
| i] | ] t ¢ OOOO OCOOVOOVOWOOO OONOV V9 BVOVOOOOVUSCVIOVIAIG 1 oO 
+o nen eaeteowrwne toner tense e stones ¢e ee 6 +e eo QINI9039909003939 2VDV9I3J0390039090900202979709003390900303079¢ 
i] 5 i] ( ] ( t OVSVOg OVO CMOO098 S090 ead oBseCcooo09g 90e 3B9AO 3ODVDIVIOAOOS 1 
q | i] 4 COQIVO 99 O OSS DOWN OO OOSV9 S939 OO90COO IO CSCe9a 720000 I 
| | i] ‘ 1 Ooogoooo09 90 0o9g0009g 000 009000000900 | 
4 i] ] 1 QOS QVIOQYVV VV YVVV INV OVO OU DU WN 
tenoeweaetoaewee qo aoeedten enw tdteawenevedeoeewve toeeve Gee en ses QOQQIVIIDIVVIVOOVOIUYVODVBOVUUVUIOUQIOOOVUVVNOVVIO¢ 
i] 4 i] $ i ] { ‘ L] | YUU JOO SU DOU 
( ] ( | i 4 t 4 ‘ i] t i] Ooog0900 9390090790290 
( i | ( | ] { { | ‘ ] f i S3O39039090359000 | Ow 
i] i] ] q i i ’ q ] ] t 4 Ooogoooge ee 
Geonaneetocevtoervee se vneeqyonee Gow eovusqoeecve soe nantstoenseatstoewneesfenweatdtonestéuevns ¢eoevees DOOOOF oy 
i] ] ] ( t q i] ] ' ( ‘ i] q i] sealant ae 
i i ( 4 ( 1 t ] | ] i] ( 1OO03D0 t we 
| ] ] { { $ ) ‘ ] i { Leeer tt. 
| ( | i] ( 4 L ] i Wi & 
tgovneegemeae stove ee tse eave Geuveentstvone Gene ee¢vr vera tstevnevtorvuvuteaneave Fun ne Goon e Geneve tovee Oe 9 
¢ ‘ ' i] 4 4 { i) ( ( ' ] i] q ' SI 
{ 1. { i] ' t ] { t ' { | H { Q 
' ( 4 j ’ ] { ' i { Q;o 
( ] ( 4 ' ' { ( t ] i ] o1;o- 
eevee tgoeeeetdvoevren tence esee eve etsgowentuevnne ¢enavoean Govern aetstoeotnntoeeceetoneevtencnveaetunsean oe nene + 6D 
( } ( ( } t { ' t j t 4 ( ] tes 
] ( ] { i 1 ( i] { ( { { ou“ 
i ] ] } { 1 '] ‘ 5 ( ¢ 4 (=o 
i] Q ¢ t ] L] q 4 ( i] $ ‘ | '(t~ 
geome edoewreaetoeceanvetdteowvneootwmenvne sown anten even tdveeeaeteeneveteeneaentstn ocean towrvee teen vestvneane ¢ueanee ¢ 
( i { 1 ( ¢ { t ‘ ( q i] ] ] | (2 
i ' i] ‘ i ' ( '] t ' 4 ] q { ] eo 
1 ] ‘ ¢ ] é | ; ( '] icon 
¢ ' ( ¢ q t i q ( ( } ' ( ( ;conwn 
@eeoeetwoevcenetewneeaetdtoeanenetoontesetvonoavtqtoewcnvetévueevenvntweoeontsevn oven tovceaon séuvreuvetoeoeovwetfoevueuvuteoaoansvae + ey 
q ' ] ] t ' q t ( q t] ] t 4 i] oe 
c=] o eo © S © = ] oe © o © c=] o i=) =] Ons 
oS Co ] oO © So oS © Oo o °o © © ©o eo . & oi 
e @ e e 6 ¢ 6 ® ¢e 9 @ e s a ® 
ws . re ~ ~~? co ] on ro) ~ S «] wv f aA i] os °o 
-~ ome oa o~- =~ 


MISSION 101681 +40A-—GEERET | 
J-18 B BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 27.21 
Y ROLL RATE ERRGR - DEG/HOUR (X) VERSUS FREQUENCY - PERCENT (Y) 


¢ ¢ e | 6 ¢ A] e e e 6 e ¢ e 

4 | 9 | ® 8 A) 8 e e ¢ 8 ¢ ® t 

t & e ¢ e e ® e e A) e i] e s e 

e e | ? e i] Q 0 8 6 e e A] ¢ e 

26.00 : ; e : : iM ¢ ¢ 6 e 6 ¢ t] ¢ « 
@ q e CY e e a ¢ A] e e t e tT] e 

| e sd) ? e a 8 A] ¢ 8 8 ¢ ¢ ¢ a 

A) e  ) ¢ e t A] i] ¢ e ° e @ 6 A) 

26.00 : : : 6 6 e t 6 9 ¢ e : 8 8 A) 
¢ e e ¢ ’ ¢ a ¢ ¢ e | | e t | 

€ e ¢ 8 8 t ¢ | 6 6 q ¢ @ ¢ . ] 

e ¢ 6 8 & ‘ e e ¢ e A] .) e e r 

240 00 4 : Mf 6 e t] 4 ¢ @ i] ¢ 9 @ e t 
r € | e t e e | . e i] e e tT r 

e 6 e ® A] e 6 t  ) e ¢ e ¢ ¢ @ 

t]  ] e t s ¢ e t | e 9 e 6 ¢ e 

22-00 . : : ’ : ‘ a ‘ ® e ‘ 4 e 9 ’ 
e * e i] q e 6 8 e e ‘ @ ¢ % 

e e ¢ e 6 ® a ¢ e 9 ¢ @ ¢ e 

e ® i t t ® + e ¢ ¢ e  ) 6 ¢ 

20.00 i 6 M ; % 6 : e 9 q 4 i ® e % 
6 8 e e e e i @ e a a e e e & 

¢ 9 ¢ i] 6 e a e | 4 i 4 e 6 i] 

4 9 e 9 e e 4 8 ¢ 9 ¢ e 9 6 e 

1 8 60 ; x . q e 6 e ¢ : % ¢ 8 * e Hi 
e ¢ 8 ‘ ‘ ‘ ® ‘ a e e é ® e ¢ 

¢ 6 e ® + 6 e 6 e e e e a ¢ 6 

9 q ¢ I Si 4 QO ® 6 ¢ 8 e ® ' 9 





e 9 e % e i fF} a e q q e e 9 e 
e a e s ¢ 6 Gg 9 e 5 . | t e I] i 
8 ¢ 9 8 e $ Q &  ] 6 e 4 Si ? 
e LY ® e ¢ q O ¢ e ¢ | 9 ¢ e 9 
14.00 — Geen @ $e eee ¢ ewes} ewe fowe = ¢ cow e lee ¢ oe oe Few ew (owes ¢oee=] twa} ewer force > 
8 6 @ ‘ 9 9 UO e q 9 q | e e e 
8 ? ¢ LY t 8 00 e e ¢ a ° * i] | 
6 8 e ¢ t A] je! 9 a 9 s 9 e | 8 
e « q e a e uO iY e e 6 $ e 6 8 
8 ¢ | e ® ¢ GOO e e e e I] e e 4 
e a e e e e ores) ‘ e e e e e @ e 
e 9 & 8 e ® ooo 4 e 6 ? ® é ¢ * 
e ® A] t ® a ooU e e 8 t e tI] e t 
: ] a e e 8 e OooOond  ] e € 8 : 9 g e 
tT] e 9 t $ ¢ ejerele) e q & e 8 t ® e 
@ 6 e e 4 e OGGO0 e ¢ 9 9 i] e e ¢ 
9 a 4 t ] O000U @ @ * e “¢@ e e . 
4 ¢ 4 e 8 oogc0go a ¢ ? t] 6 e 
e e « e ¢ ¢ olsreyrsiare) e e A] e e i 6 ; 
e e q 9 9 é oooGcc7do “9 e $ 6 9 @ ? e 
I] 9 e LY e 8 COoOLCS&COO e q ¢ | ® e e q 
e 8 e i] 8 e GOUguUCOOU * . ¢ a i e : ¢ 
¢ e q 8 9 e OUGCCOOU! t 8 8 i] e e 8 
$ 9 e e ¢ ‘ CcOoOouGOgaQ® | t § ® e e 9 
° , ‘ eo *oOgguoU00® es ‘ ‘ , e 
9 i] e t e *ccocogcoa0a . e t a e , 0 
e e e e 8 i COOUUGUOGNG e ¢ ¢ ® e @. a 
¢ 6 e . ® *ocogcocooug ] e e ® e : e 
' ‘ en *‘cooocogguG, tlt : en, 
’ ’ ¢ ‘ ‘ coLaoougceouse ¢ 9 . 8 , a ‘ 
; ‘ ; $ | GfQ,@eacouugco000, = + et e 8 
* 8 6 4  gogogeuconooooboooo0 Ott 
' ' ‘9 08 o GOoUuCOCoODUOObGUGEOObDN OOOO [Ul hl 
"=150209_. 7100300 __-$0,00, ee 


MISSION 101681 +6°—-SEtCRET 
J-18 B BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 39.94 
Y YAW RATE ERRCR - MEG/HOUR (X) VERSUS FREQUENCY - PERCENT (CY) 


5.00 : : ¢ q a e e e e 9 ¢ 8 e q | 
9 ¢ 6 , & | ® ¢ i] 8 4 e ¢ ¢ 
a ¢ & | e ¢ 8 8 ¢ ¢ A] | 8 ¢ 
e e ® 8 * s | A] ] A) a ¢ e e e 
we hoeewumes ¢ ose se ¢2e2e@ $ wee ef eee @ ¢ owe] $e wee 4 e@ee $28 2@4 28ee $2022 $22 ee §eoe@ee Feewe + 
14-00 4 : e e ® ] a 9 8 6 6 e e e a 
e ¢ e e ti ft] 4 8 e e 9 ) e SI] I 
a r e og e e e | e | | e e e q 
e e | i) e 8 e ¢ 6 e e § _ t 
P4 awe ¢ eee so wewe > eee oe} ee we } wees fe ewe $¢ enw ¢()0 oe ¢ 22 @ fo ee@ few we Goes (coos ¢ 
13 60 ie ] : e ¢ e a e 3 i e | e a a 
t e ¢ | e @ e e e 0 ¢ e ¢ t r e 
e e # 9 | e % ¢ e Q & % e  ] e a 
? % 9 e ‘ a 6 e ¢ 0 9 $ | | ry ry 
¢ e t a 6 A ® A e QO a e q e e 9 
e e ] ¢ e e $ ¢ t Oo e 6 ® 6 7 e 
9 a 9 e t e tI] ® e 0 e oe 8 e e 8 
8 ® ¢ q t 8 : e e 0 e ¢ 9 e % ¢ 
e 8 A . ¢ SI] 6 e * QO 6 tI 8 A] 9 I] 
? ¢ S ® | 8 . e 8 0) | % a ? e | 
? 9 e ® 6 ‘ e e i] 0 i] . e @ 9 ¢ 
e § e § a e 8 e 0 ° 0 6 e e 8 8 ® 

‘ e e e e 6 6 6 of QO0 4 6 $ * e 

® 8 a e ® 4 ¢ | Of 00 t 6 e 8 ¢ 

e e g e e i 8 e 0G i] U0 | 8 e i) 6 

e ® i 6 9 é ¢ e Qf 0G : . t ® ¢ 

e e 6 t 8 e | : 4 ‘gf oa 8 e ® € & 
I] a e 4 t 6 | ¢ of oOo e e i e ® 
§ 8 | % 9 8 e q Oo 0G 6 : 8 e t 

e 





¢ 
¢ 
e 
@ 
+ 
e 
e 
¢ 
¢ e ‘ e 8 e e e ooo0o ° ‘ e * e 
e 4 e . 9 ¢ e ¢ C0n0 e 9 9 ¢ 8 e 
e 8 ¢ 8 8 tf ¢ 0000 s ¢ e * . ¢ 
e e ¢ e 8 . é ® 0000  ] ¢ e e e ¢ 
8 e e 9 8 6 ¢ | 0000 e & a ¢ e e 
e | t t e $ ¢ ¢ oO0U0 i) i] 8 ¢ 4 ¢ 
¢ A] e tT) 8 | v) e 0000 i) « e % ¢ e 
? ¢ s ¢ @ ¢ g ? ooog 0 9 9 e q e 
e ® ¢ ® , : e | Ooovug 00 a 9 6 e e 
. A] e CY e 9 e t OG00G 00 ® ¢ e e e 
| q 7 q 8 ‘ ¢ e 90000 oD I] | e 8 i] 
@ 6 e 9 6 i 8 ¢ O0o0000 oo 8 ¢ tI] e e 
% e e e 8 8 8 9 00000 00 Oo e e e q e 
® tT) e e ¢ ‘ ¢ A] OooonoU 000 0 * e e SY e 
¢ , % ‘ ® e 9 6 % oogacn ooo Oo | | e g ‘ 
e e a 6 e | A) 6 CoooU 000 6} i] e tI] & ¢ 
| ' t € ® a @ e COooGUa 0o0G 0 ¢ e 8 @ e 
ct eee 8g «GO0000 000 O en ee eee 
a % e e e ? i 0 ¢ Coovu00 00000 ; | ¢ ¢ q 
os ¢ 8 ¢ 8 ¢ 8 @9 * Go0000 DooobGO® = + «+ + -« 
‘ttt $99 9 ogouen gogoooe sss 
Oe BogboDObGuG UooouO' ; 
/ #4 6 6 « s QogDbGUNDDGOUDGBOGt Ott 
* #8 8 # 4%  # gaaGaonoecoGOocoDD" © + + * 
ttt tt e00eguauguugondcoos = st 
~ 2 : : d : . * 000 0000 oogoo0g0c00n0* . : 
: : : i . * goooccooog0o000a0000" . . 7 . 
. : : : . * ca0o0ccoo0g00U0uUuc0N' 7 . : : 
: . . : : . * gd0000G0000000L000* : . . ‘ 
. . . : . : . arate ehatrtereterenetnetty 
. . . ‘ : : * ogoocOCGOG00OCOGU00000 . ; : 
: . . : ‘ . 0Gcu0d000 oou00GG000000000 : . 7 
. id : . * oCco aooobsons0o0cooNc00cd00G : : . 


ka a 7100300 utile lmeenaiialiSmee’ jG oummah Goi o omen 5° 


2S es Si a 





SECTION 15 


IMAGE SMEAR ANALYSIS 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each 
frame and compares the camera cycle rate with the ephemeris to 
Caiculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs the 
total along track and cross track IMC error and the limit of ground 
resolution that can be acquired by a camera regardless of focal 2eneth 

and system capabilities. 


The computer rejects the first six frames of all operations as 
the large V/h error induced by camera start-up is not representative of the 
overall system operations. The frequency distribution of the V/h errors 
and resolution limits are computer plotted and are shown in Figures 15-1 
through 15-12, . 


The summary table 15-1 presents the maximum V/h ratio errors 


and resolution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were computed. 


- 71 - 


b°8 04 8’g LO‘L 
8°TT 91 %°S ¥0°8 
0°9T 91 ¢°0 eee 
S‘'TZ 91 S°0 98°F 
O ‘T+ 0} ST- 8 a A 
O°T+ 91 S‘FTI- GT 





adue y %06 


Z-910I NOISSIN 


EE »«--: 





I-Sl HIGVL 
8°G 01 %'0 8E°L | LAV 
8‘€1 91 9'0 Lv ‘Ol aM  yaag 
8° 012°0 98° LAV 
9°L012°0 LP's Mel }094q 
Z°S+ 010'°9- 08°2 LAV 
8°S+ 019'P- LET aM % 
~oduey = 0G VUANVO SJINNA 


T-9TOT NOISSIN 


SLIATT NOILATOSHU INV OLLVU U/A 


9TOT NOISSIN 





Wu |T UoTNnposay 
yoerpL ssoug 


LUV] uoTpNposay 
yoeVa pL suoly 


Moda O1FBY U/A 


nee eee 


IVA 


e795. & 





MISSION 1LO16Al —TORPSECKET 
J-18 A BUCKET - FWO INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 1.97 
Y V/H RATIG ERROR - PERCENT (X) VERSUS FREQUENCY - PERCENT {(Y¥} 


5 ° 00. =o deme ¢aewe@ ¢ owen ¢ eee fee oe ¢ 2wee eee ¢ 282 Ge 2 ee $ See © fee ee fF owes Feet @ eee > 
, ¢ iY ¢ q & i e 9 e A: t a | 
e ¢ ¢ @ e ¢ ? % ® e ¢ t 
: | : c 8 | 8 9 e i e | e e e 
e ¢ e | e | * e | 8 e t] ¢ ¢ 
7 ¢ ¢ ' @ 9 6 _ ’ e 9 ® ‘ ® 
|] ft] a 6 A] % * ¢ 6 ¢ e t ¢ ¢ 
) i] f] ¢ e ® é e 8 e ¢ ® a ‘ @ 
¢ ) e 8 ¢ ¢ ® ¢ ¢ e ¢ ¢ e t 
a 
a 
e 


e Ps r) ¢ & ? e e e e 8 P) e 


4 
¢ 
. 
6 
@ 
e 


13.00 -+---- 


i 
] 6 * % ¢ $ e ¢ L ? t A] 
® $ . ¢ ’ e 4 e e ‘ 
) e e e 6 ft] ¢ ¢ e t e 
a % 6 9 | 4q e e ® 9 6 
q e e t 6 e e ¢ q 6 8 t e e 
e e 6 : a e e e e ® i ? e 8 
t 9 e e % e e 8 ® ¢ 
$ ¢ a e ¢ 6 4 ® 8 ¢ 
| e iY a e 9 a a q e 
e ? ¢ ¢ e 9 e ¢ e ¢ 
awe ea fern © ¢ oe@e } eee es $ eee $e er oe § eee $e eee 42 ee fowoe whom 
bY e ¢ . e ¢ 0 e 9 e a ¢ 
e 6 q | e QO 8 $ 9 9 8 
q 6 e e 9 0 4 @ 9 8 a 
e ¢ ¢ e 8 0 ¢ ¢  ] 8 8 


e ' e ¢ *Q e | 8 $ % 


a 

9 

e e ¢ t 

¢ 9 e | 

e e e e 
t 
9 


10.00 


¢ 
ea eve a¢ 
b 
i 
t 
i 
| 
t 
ae@eoeveeneqeeeaee @ 


ase@ege eoaoacaeteenn es 


© 
e 
© 
@ 
t 
¢ 
| 
( 
1 
| 
es ecephpeteaahHanve2 a 


= 
ee@eetpvatuavuaeteves 


i e e 6 e 00 a % a tI] 8 ¢ 
| a 6 4 6 o00 e * A] ¢ e 9 
a t 6 a e OOoU ¢ * e e 6 | 
¢ r e e t a 6 e ooo t é ¢ e ¢ e 
i ] 6 e 8 e e ® oog e ¢ $ e e e 
e t e e 6 ¢ 8 0O* UOD e ® @ 9 e e 
e A) ¢ & e e a i? ou0g0 a # ® 6 e e 
¢ e 4 t ] e e 8 of OUuoOo e 6 . e e ¢ 
e 6 ¢ ¢ ® « a O° 0000 t] e e e i & 
¢ e t a 8 e e of Qoooop e e e _ & e e 
] ¢ q 6 e ¢ ¢ oo* O0oOoo00d 6 e e ] 9 e 
e ® e e ® e e ooooc0o0c00 8 6 ¢ e % 9 
§ e + ‘ ¢ ¢ e oooovuvogVU00n 9 i] ¢ @ e e 
e ¢ e e 6 t] 6 ooo0oouguGbU # e ¢ ¢ ¢ ¢ 
A] 8 e 9 e e 8 O00 GUUCOUUGCD e 6 e 6 ) e 
e a ¢ e ¢ 8 ¢ ovugcc“duUu OoonU A) % ¢ e 
e 6 e ¢ 8 i a nagnucoguavd e $ ® ; : e 
; ; ; ; ; ¢ * gouogoogo0"0 * s © 4 ; ‘ 
e ? e ty i) . « ooog ooU YUgooou ¢ 8 e 8 $ ¢ 
| é @ t 8 ¢ ¢ CoOUgOCGvUUCGGY e . pe os e e 
e % e e e e e coocooo00c“00n | ¢ ‘t é t ¢ 
' rn, *  # © * goBGgGb00000 © «+ # 8 6 
' ‘ ‘ ee * © GoguacoDNNRN0® ; ‘ eo 8 
; ; ; *  ¢ —# —* gogagado000008 ° rr: ‘ 
: et ‘ ‘ ‘ * gouvgouu0GaCO® ' ° ‘ ’ 
; ‘ ‘ *  * © 9 *9QGGGGGuG00RR00" e © 8 @ : 
: ° ‘ eo 8 * 9 scuoGoooooqugGGo == s ss ‘ 
‘ ‘ ‘ ' : -"T ~GonvoousovoouuUDU0* ‘ e : 
; ‘ ) ‘ ‘ * QOuggo0000000000000 «st ‘ ‘ 
8 ‘ ' es * ggucoogogco00000000 «* ee ° 
' , ‘ ; ‘ * QOUUDCGGOUGUUUUUUOOU Ct , e e 
. . . : : *cooovgocoocoooucocugd 
. . : : : ccoooucocoo0o00000u00000 : 
: . : : GQOCOUGUCLVODGOUUGNOVUOQOUNLONO * : : . 
: . : ‘0 sogoccocougoccacoGGua0GCO00CRg000000" : . 
~8.00 -6.00 -4.00 & 


wree TOM TAT AA wno CECRET 





| 


ISSION 1016A1 FOP-SE6REF 


J-18 A BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED. 90 PERCENT = 5.47 


Y 


ALONG TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY - PERCENT {(yY) 


7-00 


6-50 


6.00 


32090 


4.50 


400 


3200 


2-00 


1250 


0.50 


e $ @ ¢ 9 e e e i e e e e 
¢ e e @ ¢ é 8 A] . e e e 9 e 
e ¢ ] A] e ¢ e $ e «8 6 _ @ 6 e 8 
@ e ¢ e e e a e e ® s 9 ¢ ) 
= Gees fees $0 cee ¢ cow ese ee} were oecewe ¢ eee Fee ew $228 $2 ees § oew we 42 e@e @ fe ewee 
& e e e a “6 ¢ a ¢ e e ¢ . ¢ e 
e e 6 9 t 9 t a e e é e @ @ 
e e ? ) i ¢ e A] 8 9 6 e ¢ J 
8 ¢ a é ¢ a e $ e t | e ® e 
= gewoon ¢2eee ene w ¢ cae oe $e Oe ¢ Oe Oe eres Jemma Gowen 4 ween ¢ eee 42cm $6 one eo} 2eooe 
9 e e C e e ge O e ¢ e e e ] 
° ' & t) ¢ e ¢ 0 ° e ® e a @ 
e 8 é 6 ¢ 6 e 0 e i] ¢ q g e 
6 ’ ’ ’ ® e ¢ 0 ® ’ e ° ¢ , 
Sd 
@ 
e 
¢ 
¢ 


eee ¢ eee ¢ eee ws} 2ee ef ere w+ wane Gone Yoeee $e oe $6 oe ew $e Gee 4 2eee fee ee fi sews $ 


@eese @©@ 4080807404 Be 8 


e ¢ * 46 e ¢ Oo e ¢ e e e « e 
6 ¢ ) * 0 ’ ° a ) e ] ? 
’ e ¢ ¢ '@| e 6 e ® ae e ¢ 
e e ) ¢ 6 e e ? e ¢ * ° 


q 
e t 
e 8 
¢ ¢ 
¢ 9 e : t] A] e 0 | * t e A] ? ¢ 
9 e ] a 9 ¢ e Oo ¢ e e ® 6 e e 
e 8 ¢ ‘ e e e 8] * e s « e 8 ] 
e 6 e e ® «Gg @ 000 e 9 8 e t e td 
C e ¢ 6 8 OU ‘] ond e | e e 8 t e 
t ] ]  ] 8 OG t 0000 | 6 e e ¢ e e 
6 6 e q e CG i] o0a00 ) e e ¢ e ¢ ' 
9 ? a ¢ 8 _cO $ OoCGO ¢ 8 e e t e @ 
e ¢ ¢ tI e “oo ¢ O0Uu0 6 . 8 e i ¢ 
6 9 e 8 $ CU 0 6 OCcuvgd e 6 ¢ 6 @ ; ] 
¢ e e t 6 UcCoCO 9 n000 e t |] e ¢ e e 
e i] $ 8 6 _¢cco 6 9000 e 6 @ ¢ e tT] ¢ 
e e ‘ ¢ ¢ “6C6O YQ vagng 8 ¢ ® e e e 
% e a 9 9 Cccyv VU 000G0 e * « e e 8 e 
‘ ; ‘ * ce€cogvo ooogu * = ) e ‘ e : 
, ' e ; * Gcocouug ooggo + + ' ; e e ' 
‘ ' ‘ ' * gccccoguaguuu0o «~~ ° e ° ° ‘ ‘ 
° ' ° ‘ * gcccouguccoooco ° ’ : ) e e ‘ 
6 9 ¢ 8 e UC CLCCUGUUOUUTUN0U e ¢ e | e e 8 
‘ ‘ e , * oGCCCAGaUCOOOGGNN ° ‘ e e ‘ ‘ ° 
‘ ‘ ' * yuroucccocguuuucoGouuG * ~~ st ’ ; ° a ' 
‘ ‘ ‘ * Go*'goocccooaucacgGooO0N * ‘ e ; ‘ 9 ’ 
‘ : ' * gotogucdcccoucooo0c00 + ~—* , ee ' , 
‘ ‘ * Q0*UdCCOCQUOGOOOGUGON * ' e , ' e ’ 
: . : * gucogooucCCOGOCOCOGO00G00 . . . . : 
. : . * gcoooccccoo00gco000ucon ‘ . . : : 
: . : * OQCOCUGLCCCUQCOOD0000UU00 . : : . . bd 
% 4 Z . ocoooocacogoogoog000000 . . : . : ¢ 
. . : CUCUOUUL UCugguocoOOU000U : : 7 . : e 
. . . * cocuouoLCCoodgcooo0000000 + : : ° . _¢ 
. ? : * COQGUODO0CCOCOCOLOCO00000U0 . : ° : ° e 
, . a at atat crete tctereritetetanetctitireta ° . id . : ° 
; + 37" G5* EoocoobocGcGoOUGdOOoGR000. ‘ ‘8 . 
*  # ¢ €coteuccouccccououaGooaD0GO00. s 8 8 eo 
‘ ; * CGCOCCULCOUOCECLOUGUOCOOOUOUUUD0 * ° ‘ ' ® ° 
* ___'____ 1 ,OeeeCcodovadcGcogcagsc00000N000 e © © 8 8 
~#----9----+006C0C0G00000CG60u0G000000000000--+---~+---- +--+ --==+-—=-+ 
*  $ — fOCCcacgodogucCECGoUsCoGGRDOGNN0N ; : ° 
, ' ‘OCCCOCCULOGUOCCLOQOUDDOOU000U000 ° : ‘ ‘ 8 
* #  eQGEéCoceucooUGCGGuoUocCOODOUOH0000 *§ ~=0 8k 
, ‘ ‘OCCCOCCOCOOOGCCCUOUOCOOODNNNAOUGD ‘ ‘ ‘ ‘ e 
~ tee eetenn=+()CCGOCCULUO0UCCUCOQODU0D00000000000-= ¢ --- = toon Gowen tomwntoen—¢ 
. : *occcocovcouocccCogogucooooo000000 * sd : . 8 e 
. : *occcocooceooccoccogg0cgad0000000000 O . . : : : 
. . *OLOCUCCUGOUD0CULOOUOU0CO0CO000000000 : . : . : 
: . ,ocecoccacuoudcucoooucoob00eCd0000e0000 ‘ . : id : 


200 0. 
MISSION 1016A1 


2:00, unsidimeniellimemenieliemmatiiolien 2 
FO2-StCREFT 


MISSION 1016Al | 
J-18 A BUCKET = FWO INSTR FRAMES 1~6 OF EACH OP UMITTED 90 PERCENT = 10.47 
Y CROSS TRACK RESOLUTION LIMIT = FEET (6X) VERSUS FREQUENCY - PERCENT CY) 


e A) A] ¢ e a e e ? ¢ | 8 e 4 ti 

% $ ¢ * e ¢ e & e ? € A] e e ¢ 

: 9 4 e 8 e e e ¢ @ 8 a ¢ 

6 ¢ : A) e e ¢ ] e A) 9 % e e A] e 

6 ¢ 6 e e e e ® e ) ¢ 9 # e 9 

® e i 9 é % e | 6 A] | t ¢ e 

6 & ¢ ® ? ¢ e e a 6 9 | 6 e e 

‘ 6 8 e 8 e & 6 ? ’ e t @ ¢ e 

l 3 e 00 = geones + were Fooewen ¢ ooo Gow ee} cones foam Feawe $22 oe 4 ewes foeewoe Goeees ¢ Hewes ores ¢ 
: e 9 e t | e | ] 8 ¢ 8 ° e 8 LY e 

e e | e 4 9 r] e a 6 ¢ ¢ e é e 

e e a e a | ® e e ? 8 9 i e @ 

e e TY e s 8 4 A e A] q e 8 e Y 

womaeees duncan Sse e eae = eee ¢ onmwe fo ewes $e eee 4 ee Se $6 ee Se $28 we $¢ TO Se Foe~ws fo owe > 

l é . 00 : ; : ¢ e A] 8 4 ¢ e A) 8 9 | e 
e 9 i iy & e e A] e + ? 9 @ e e 

t) e | e $ ée ° & 6 ¢ e $ q ® ¢ 

¢ e mY q e i A] ¢ e e 6 e ¢ e ¢ 

l l e 0 0 @ Gem ew Ge eee ¢oees Foces tose en} oes teen tere Gee o@ $6 owe = vee ee ¢ ewes 282 @ ¢ Oe + 
e r] ¢ ? e e e t 6 ¢ e i] LY e 

i ¢ e ° A] e 9 ° 6 A]  ] ¢ ¢ 

¢ ? e ¢ 6 ¢ ¢ i] | i] ¢ e é # 

F e 9 ? 8 8 8 t s e ? ¢ e e 8 

oe 6 ees $2282 fae woes$ Cees feoeees oe wees vows $ wee] $2 ee we} Bee @ $6 Oto ws $¢ we we $e Oe Ge eoe + 

10.00 MH ¢ ; : ¢ e 8 e ® ; ) i] : e 
e e | e e . t % e e e et e 

t 6 e e e ¢ 4 |] a ? tT] e 8 

ia} ¢ e 8 @ ¢ 8 0 e e e | 8 

9 e 00 poe es ¢veoeee ¢ ee ee owe] vee @& $6 ewee $ eee ef} eeee Gorewn¢ee(fj— Ce te See ee 

¢ a e 4 a L e e ¢ Oo * 8 mI ¢ e 

¢ e e 6 6 ? e t] 6 Oo? e e e e 

e ? e 6 e 6 % e ® 8} e A e e e 

e SY | | e e ¢ : ? Qo e |  ) e ® 


gae#8e@¢oea8s @ 


aeevdq ease 








t ® e s e |] e ¢ « i] goog? ¢ e 8 9 
¢ 8 ¢ a ® i 8 i] ¢ . uooor . e Li & 
‘ : 8 ‘ ° 8 ¢ ° e *G0008 e ® 9 « 
¢ ¢ 6 s tI 6 ¢ ’ e e cogo* e q e e 
® 6 @ iY e t i e . t oocoo? ¢ 9 : @ 
e e € |] e 9 e + e ooooo* e e 9 i] 
e | ¢ i é | q e 8 Oocouo* ® e @ 8 
6 ¢ t 6 ¢ t ] t ¢ e ooooo® e e e e 
6 200 a Frew $e ewes few ¢ eee oft ees ¢ wee ¢ owe ¢ oowe 4 eo f)--9C0O00+ ewes $¢ owes $e eww ¢ 
e e t e |] 6 t 3 e Oo Oocoog 9 e e ¢ e 
$ e i) : 6 e Cy) e 4 0 Oouod0o00 e e t e 
q e e e 9 ¢ e a * 0 ocoo0gg e @ ¢ e 
q e ¢ 9 $ ¢ $ é e 0 ococog t ¢ |] ? 
e e e 4 tI] t ] 8 | e 00 O00000 * . 
e 8 ¢ 8 s ¢ e ¢ * OU OGOCUQ ¢ e e e 
¢ q @ @ e ; e i ¢ e ooooCc0g0c0N0nd ¢ 8 e ¢ 
¢ e e t e e 8 e 9 OOUDNLU0U0 | e ¢ e 
|] e # 6 @ i a e O e oocooo0cgc00n e ¢ e . 
e . ° 6 : . ’ oCoUudVOOCUCOLO e 0 8 ¢ 
e ¢ 8 e ¢ e 8 @ oo0oo0cc0g 0 e e e ¢ 
e . . . . . : . oogooceocog00uNdNd * . 4 : 
. : : 4 . . : . QUuOOdocGCOQU00000U0* . : : 
. . 4 : . : ‘ : ogoouvoocooou00g0S ° . : 
° : : ° : : ‘ 4 ooogoooocoougoanogs * 6 e : 
° ° J . e ° e * go000u0d0000000UU00* . : . 
: : : . ‘ . * goococccocodo0u0UN0® . : : 

, . sf - : : : * QUDUDCGOLUOLOUCOULUDO sf ‘. ° 
; ‘ é ‘ ‘ ° : *oggdouN0000000000000 : : : 
° 4 8 ¢ ° 8 ¢ ooggvoN0guU000COO0UU000N0 8 e e 
b000 -+----+----4--~-+-~--4----+--~-+-—-900000000000000000U0000---+----+--~~+ 
’ : ae : : e ? OOOCOUVOULOUCOUCOOUGUUGUG e ‘ bd 
: : : : : ; *Q Be LOORGOORTOAE oonon o000 oro e : 


oo oooccoGogoCgGoUGOGOVNODONOONG'oO °¢ : 
* gooooo * : Pererrrrrstecniittitesetieietritetiitettettet ti etettete oo000* 


$229 eae CER ET Ctl nienieiee, ' °° 
MISTIAN 1N1T6A1 TOP SECRET ; 


2-80 


90 PERCENT # 


V/H RATIO ERROR -— PERCENT (X) VERSUS FREQUENCY - PERCENT (Y) 


We 


FRAMES 1-6 OF EACH OP OMITTED 


J-18 A BUCKET = AFT INSTR 
Vv 


teuve G~vuveaeaeaete een sgeovweoetoraeezesegeeanvtvose Gov ee¢uevuvues®neeoenweéweceuesvwGeonvse GCe2ensesFevnve seuvenusd e 
{ ¢ . 1s 
ey 
i 
] | ( ) { ] q ] . 
GQucevaeteevcaenwtdéaooecwovetée®ootwoeavunuGeo av etetvuvuet¢ovnvoansvvnee sevove faves Seeee Ge eve tever gone $ 
§ ] ' ¢ t ( é ’ ‘ t { ’ q § q { 
f q { ‘ ? '] ' ’ ( ' i] { i] ' t H 
’ q r] ] { ] i] i] 4 ' i] ' ‘ { 
? ' ’ 4 ] 4 { ' ' ' ] 4 ¢ ‘ 
teoeeetoeoeeaetsguo sev toeereaveteoevnweantecneeteneetanvreots¢eece en tneen fuveos fGeoeveetséevnane $¢eeee ¢euvane $ 
] } ] é § i ; i] ) t } i] { } ’ } ' 
t : ' ‘ { q t ’ q q { 
Bc Men cathcecsc Meese ereesl acsalll on telat as cs Meauscllitey Necaatil sactle ae cdeuctt 
goeretoeree te estate rene toeewnntg¢ovranveteerarteaneen foe ee f¢earen eeee fdévuvonae teoeereevdgvwae ® Sevan > 
{ H q ' q ! ' ‘ ' ' ( ¢ i] ; ( ' 
} ‘ j t { { | as i ‘ 

{ 4 t ] ‘ | 4 ‘ ( q 4 =F 
Powneedwocuaoete teen tdgovanete onan t¢eovneo er tGenwneaeetdvoeanvantvnvevetoonwnetgueeceed¢nves ¢ovev tones gave OF 
4 ] q ‘ } t ] ’ ] 4 ( ( { t i] Oo} 

' ' ! ’ ’ ; { ] oO 

' t { { { ] oo 

a i ) j Ooo 
GFoewaterveoaetdgwn evento vnvseteoeovnvetasee tener tstovenvtg¢weoved¢wn Ponto vevetstocean Guvevtévven2te dene OOO 
b0088} 

( I ‘ t § cooo00Saeo 4 
f i] q 1 f ’ t ( { ee 1 1 Coooceooocoes2320000 1 

‘ t ] ( t { 1 AMODOOOHPOQOCQO9 ooo oco9 0090 OS=9N00000009C320 1 
@aewvceee¢eweeaoeweeéw tea duvvennvn ¢eeee ¢82 82 @ @ Oocoocoo .oOoOQ9 ooo CO rVO OC oOECeecsoesoOocee9ascoqo09oooa09ao + 
i ] ’ ] ( ’ ] Osoocoqqcoeocosoeooqococoooeesoceo0smocsaeoCeco0eececacor 

] § } ‘ { t OVBIVOOVOe O90 0090 2O DVOSODVOO98O2I9099N75D000003009900000 1 
} ] ] ( { t ( DSIVIDOSVoO DOO OoO DIWIOOO OOO IO OOOoO090000 i 

] ' ] ' { OOOCOV BOO OOGOOSA BDO OOOO OOS OCOC0oOo00008 
@ooetegegwvrvraedecge evvedgeovvntoenzneovtoeovetoeoaoseetdnvend¢de rene d¢newasn ¢QOCCOIOOOOOOOOOOS9S Oooo 00006 
] q 1 t t ( ( 4 t ' ISOoOodoo0oco sd 2 OoOOSCoCT00c0oe00so 1 
} | t } | { S8888888888ssssss] . 

OOOO O0OV9OO90 00000000 
') ’ { ‘ t t OQQVDOOOOCOSVOVOOOOOCOOoNed I 
tou eetdgwwvenedgwn vee eevee nteneaetewesnstGewnawovevetgoeaoevranteeceeene tv eenteo ve’ QODIOQODIN90ORIIDIITIO DI 3J03Sa900 N90 ¢ 
] | ( ( { t ] +t HOCooo0Qoo0o coco o03sac OD Sooo 903000000390 } 

i] ¢ } ! ( t { t oexV9s0goqgqooeqeq0 9000090 00000900 1 3 

' ' | ' { i] t ’ { 4 OOOQOOVDOOWVOOOODBONVOD 

{ { t i] i] 1 i t ¢ ‘ t ( Ww IIQIOOQQUO JOWOO 
e+eoaeruvuteerevoetgoeeeto renter ovevetgereveovetewvnanne Gow eentoenvetqeeveoteuevavts¢voeve ¢eevve *FQQogunawaovce 
’ ' ' t t ¢ ¢ ‘ ’ ¢ t ' ' ( YUWWNNUUY I 
] ( 4 j { ( ( 4 Q t t ( ' Oowo00! F- 
'] ( t t ’ ‘ ’ ‘ t i] { t t ' 1OOD9 t Gu 
1 $ ( { i ' { ( ( { ¢ ’ 4 t '9O00010a 
Peoaoeedvereweetdvoeotweoegevaentvrovvueewoevutuwreoee Gov evdgweeweeaetwnteeoefsFeecavsGuvuevtgse vee guevexe $e OOOO ec 

| ‘ ' t i ( i ( i 4 ] 4 ' i ‘ 20 1tu 
(i ee ee ee ee ee ee ee ee ee ee ee ee 
{ ] { { t é ( { ( ( 1 t t o | Cc. 
g¢eoanetoeeevezvonenvegevuoeovetoneetstnowveoesteasnee eux eevntveeovetnoeeantstevoeanvotseoe ove Fee nvetegsvevevnetdegsv ae OO € 
{ 4 q 4 I { 1 ( t ( t t ' ' 3 Or 
{ ' ] ' ( j ‘ ’ ( ( § { ] ( { oO} 
i] ( { ( { ' ¢ ' ’ t t 5 ( {oO 
' 9 ¢ ' ’ 1 ’ t ) { t t } ‘ ( Oror 
toe eretoeereretvoeoerert¢on ree teneweunenetsteovere tree rso cre sgeopeaetsternendsdooceetoeaneetsge nee tuvevs fone OO 0c 
§ ' i q ' $ | ’ § i { ' ' [ ' {ov 
} $ { ] ! ] ' ' | ! § q ] tie 
4 q Q ' ‘ t i ' ( ¢ ] { c<¢ 
t ( t t ’ ' i] ' ) ’ ‘ ‘ ' ( tor 
@eeovevedtwnteenvetewtooe Gee exvetewavuvuetstoevovneteéevoeveGgeneoetzreoetstoaecesveese eevee sgeevrvesewvneewetoenvetwwvoeegeCvevse > 
] $ { ( ' ) § ' 1 4 1 ] ' { t t 2 
1 ’ t | ' § q t ¢ ' ] { { ( # oC 
‘ ( { i] ' ] ’ ¢ ‘ ’ ‘ { { ‘ ' {o- 
¢ ( ( ( | 4 ' ' ' t ' t $ {Ov 
@¢euauevvteotwesetoocee se ewawatewnwveaeevtoenve séevuevevetovnvotoveetete eevee veoentstevovuetdgoeseoentdgonusvetPooes + sy 
] ‘ ' i) ) ’ $ ( | i] i] ' p ( ( ope 
= =) © oS Oo oO © © o © So °o > | oS So t= ] oS 
© © i | oS © © © © o © fo) S o © 2° oe 
e e e ¢ ® e e e e ® e a » ® e ® 
wr vw na] ~ ont So oO ® ~~ Se vA ¢ mm ~~ od oO 
one ong oe = ond 


Ce a ee ee ee a ee eed 








| ~ at 
4 > a Aa a a aaa aa ale a 
eo ~ | ' { q eC 
. : 
z ' { ¢ ' . 
a = gece teens tence bec ne tence tune sew en tenes tucne tuene denen tucwe tence teres tocee | 
w § ' ‘ t 
- wf 4 4 ¢ { ' { | ! ; ' ' } ' ; 
oo | H H ' H ( ¢ ( q q q H 4 
oO 7 Vac aah (ae ica cs (a ac ct a a che ca acc 
“«  § ’ ' 
fei Gf of Eo GEE dE EE EE 
fon] 4 ee re ee) ree ey rae, ere ores cae eer Coes eee ree ee 
ow 1 ' ‘ t ] ' ( § { 
si ff ff ¢ Fo of 4 Cok tf F a p fF 4 
’ ( 4 
Q — tence dence teow e beeen banca teens tence tence bowen teens tence tence tecen tones towees 
et i | a 
a t 
oS ee ee ee ee ee en ee on core oe ee ae 
= = Be epee eee snag rage re gree rap et gg age ge a et aa 
oi { { { { i i i { | { ( ’ ¢ i] i] oO 
> t 4 ‘ } t i] i] t ‘ Ooc} 
o igs H { ‘ ' { ¢ t i} 1 ( 4 488S3! 
- eg rere get eg Tie ee ee: ge ee ee erro ae eee eee a te en ee eae | 
s-i {| {| | | £ | checosborradonnadosssssssssasessessacsess | 
= QoO000000 
zs 1 { { | 4  $ |  cpocogsesgggessesesasaaassepessecseossecs 
eee ! : : : ereteree tore e dee 2 QDOOOCOOCOOOOCOOCOCOCEeOIBOOCOCSUSTOODCOeSSOCBIOCOOse 
Oe gee ee ee ae ' ’ { IDOCOFZOOOCOOO SOC Ss oO90 009 COOSDCOCs0000eDa 1 
Oo ' } ; ' OVBCIWCcCoooe 990 Cooocoooooeoes i 
ire { i | | | OOooDOCOC9O0O0COoO90000000 
i a Boden lowes daccatones $osee tones boocs bansabSSeoesEBaaseaesaeaumEaeal 
§ e+eeaeevu et ¢eeweteoeevaen ¢e eee oe ae ag ee ee es ge 765530055060005 2500003088" 
Tea a ' } ' | ' (Oooo oOsBeCoVoeVI0 C0ecoocooe00 i 
x | H ] 1 ' ’ OOOO9OODOVOIOOOO9000000 ! 
ae Ce eo o o se eseee ¢OQ0ON0U0 
= 7 pg oe. See eee Ee ee i ‘ie i. °4 e if 3 QO IO COG IIU DIO DO DJOOOT 
Ps \ } , } ‘ ( ] { ‘ BVOODISVODBDOOVOOVNDVTIOIOVO90IIVIAO -& 
c 5] H } H H i ’ ] § 1990900903 39509000039300000703009 i ow 
ase H ' t t { ' 1 ! OOO09200S2Q0O0CO00CO8G00069000 10 
. a ee Cee Ce Oe Oe CO Oe ee ee ee ee eee seer teeter be 
> ' 1 ' oe 
a «6 ’ ! ] ’ ‘ ' : ‘ ] 
a | ° 
a rf Goce eben se tence tonne tonne tanne tonne tana teens teens tecca tenes tenes tocensaceet . 
- a | ' t 
fet oe kd eee Os 
SG { : ' H ' H ' t ; , q { 1 ‘ ( #or 
= 2 = = = es eo @©@ @® ee ee wo es @ ee e< 
oo 2 eNO er ree ang en tee ey ge ee ogee Fe eee ° ’ * ® : i ri SA ed 
zur | | tte 
3° “ m ] ' ‘ H t 1 ‘ § i] ' : ; : c 
t q § ’ { 0 t - 5; 
= t ~4 bowen e bere e tere beens ren tenon been tecee towne tone bonne tee ee bowen tonne be ele 4 ' 
a at ‘ } ' ! ' 1 ’ ' ‘ q ¢ 
be ‘ ' \ q ' ' ‘ ( 1oO 
aw 4 } ' ‘ ! { ! yo: 
y eee t¢eane e¢eewne toon etvuvoes ¢unevne $e ven 
ww eg¢enentdvownentoantetertenne@ a teveeven Ganev evevteéun ves $e eae ¢e e ry. eo os 
-— 5 ) ' 0 ] ' { ] ‘ ' ‘ ' ' 1 ( ( dae 
ee °o oO i=] oe o © =] oe 
°o o © ©] oO © © © P4 = Ss 
4 ° S e - ‘¢ : S ‘ ° 4 S ° ° ; 
oe ~t ms em ~ “a © oa @ ~ 06 we ¢ am N a Qo 
—t = one ont = ~d od 


MISSION LOL6A2 
3-18 A BUCKET - AFT INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 7.38 
Y CROSS TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY - PERCENT (Y) 


be 00 @ Geese ¢ cows Foes ¢ cee eo} coe} eee > woe > wwe $20 on} amwe eas oot eo er a ee ¢oneaponse + 





6 * q 9 ¢ ¢ % e | e é ] a t e 
6 | ‘ ¢ ‘ ¢ | tT] A] & e ¢ a ¢ a 
e e 8  ) ‘ A e 6 e if ¢ e q @ r] 
" ween bmoeme onan >} oeee Gaae @ ¢ cee e $2 eee ¢ ewes} wan > rms ade oa aon oe G cow = } wae 
ea ae ‘ é e a : e ’ ° ’ e a ’ a e 
e e % 4 e e e e  ] e e q e e e 
e e t a e 8 8 e ¢ t 9 | : e ° ¢ 
e Ss] ¢ i] ¢ ¢ e e A] A] e e e e . 
7 eeee §eeee $a e2e~w wae e Faw om howe e ¢omee $¢ ewe $28 eo] ¢ eee + eee Foon} eons feo eem ¢ 
13 00 ra. | e :  ] @ ? ¢ e e 6 i] a e ? 
A) ¢ e e e A) e 4 | e ¢ ‘ ¢ i] | 
| e ¢ ° 6 e e ¢ q Oo ¢ e e : | 
$ e e 8 e a 4 q ¢ of § e e e e 
e @ eee @ Go ewew $e eee $2242 fo ee oe naw ¢ eee ¢ e2ee2e eee > wee es few fee ww § oes towes $ 
12 00 - e : . e ft] . e ¢ e Bs e 6 4 e a 
a 8 $ ‘ q 4 i] e of e ¢ ¢ 8 e 
e e e ® e é é . ‘ 9 of ® e ¢ s | 
e ® a e ‘ 6 ¢ e e ge e ] # ¢. e 
@ gemma $e Owe seems } ame Fe ewan} THe Gowen ef coe $00 = ()¢ ceee 4220224 eee awe Goer a ¢ 
11.00 be : e 4 : 6 a | é aoe ¢ 9 : @ 4 
a ] a e e e a % 6 oat e e  ] 9 § 
] e e 9 i] ¢ A e e oot e | t tI e 
a e e q ¢ é a a a ooe* 6 ® e € td] 
e = eens $e22e2@ §$ e@we $ eee = fee ee ¢eooeeo Geews ff ooeoee fe seem fees foe ee ¢ ecewes oeeaero ¢ 
10 00 6 e e 9 6 ® ¢ e e aera ¢ ¢ : | 
e e L] e i] : ¢ ® ¢ ] O20G e e e 6 e 
e 8 i e $ % e * e 0o000 6 @ e a 9 
i 4 Et] 9 6 6 e 6 e OCOD % 8 a ? 9 
9.00 o fewwns foeae foe e=$¢ eee a fen we} ore Foon ¢ wown $29) 000 em town] tonne te= =" = +> 
$ e e e ° | e ¢ ® 0000 t ¢ 
| 8 ¢ ® e e 6 8 é ooud e A] $ : ¢ 
6 ¢ ‘ J § 6 . | e OCcOU 9 e i e 8 
8 | e ® § § & e '$) OGuUd e ¢ e e e 
a A] ¢ | e § : A] q 0 00 9 _ ae 
. e & e t 4 ¢ e O Ocuo ¢ e ® e ¢ 
t 6 3 ® e 8 ¢ ¢ 0 oo0o0 | 8 ¢ 9 e 
| e 9 e | | e e OG oooo ¢ ¢ t e ¢ 
ae e e q i e C 0000 e td] . aa 
$ e a 8 6 s a | 0 o0000 q 6 6 e e 
| | 8 e e 6 A e oGcoocon 9 e | e $ 
e e 6 ¢ e t 8 | OUuUuUnUOBU e e * ¢ @ 
. t 4 ® e @ A 6 oo00C00b ® ? e A] 
6 e ¢ ? q A] 4 ¢ NO00GCUGE a * $ a (@ 
| a e a e i ¢ e ooo0o000u0g 9 e & @ e 
8 e t ¢ 8 t ¢ e QOo0ocnccoeag | ¢ ?  ] e 
' * ~~ gugguU000 ~' 
# @ $ § % e ¢ ¢ ooo 00000 % : ; @ ] 
¢ ¢ 8 e t & ¢ ¢ YVoOouUCOOD 0 ¢ # 9 A] ¢ 
e 8 6 8 9 ¢ A A ao00000Gc0c00 ¢ ] | e 6 
 ) ¢ e ¢ 6 6 e s QQoQU0GOGCO00 e ~s e 8 
e % e ¢ e 8 ¢ 6 ooogcocoucgoUung % | ] e i] 
¢ e ¢ ) 8 ¢ e A] VUCBGGUDLCOVND e e e t $ 
9 ? ¢ ¢ e e ¢ ¢ coooogoo00cad ¢ e s ¢ e 
— ¢ e rr | a 9 e UUQOVUA Ogodcdgad e : aan as 
: eo 8 8 8 + &  sgogog00G00u00 © eo : 
e , ' ‘ , ‘ ‘ ‘oogco0g000KcoN ¢ ° ‘ e e 
; ‘ ‘ ° ' ° *Gogo000000K00 * ; e ° ‘ 
oo ste * # ~~ *gggogg0eGou000 “oes 
‘ es ee *  * —ggcogogguooco00" ° te 8. 
: . . e . . : o000000000000000° . . . : 
. : : : . . ST a etty OOUU : : : . 
oe ‘ a. * 9 doggu00U0D0000000 or eer 
. : : : . : 6 oo0000000C00C0000000 : : . 
: oe : : . coooggo0coo000Ccoq0e0c0q——000" Oo! : : 
. . * cccoc . ccuvougosoodooouaoDugo0000u000' 0000" e 


<7200n0 1019889 roo <280) qeneileaiiiommntiieemeeiiiiiiony °? 


MISSION 1012661 


J-18 8 BUCKET — FWO INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT # 1.52 
Y V/H RATIC ERROR - PERCENT (X) VERSUS FREQUENCY ~ PERCENT (Y) 
) i] i) | | e e oO ¢ a e e 
¢ e : a t | ¢ ft 6  ] e e 
¢ 9 ¢ 6 e t e e 0 ‘o @ 9 @ 
28.00 = a: aww Goes } See = few e o ¢ oes $ rma ¢ ces Gee ew $ cee = (le wwe foe] forwesowwe ¢ 


? 

a 

t 
a > 

 ] q e t e ' e | ¢ 0 ? e @ J 

¢ 9 6 q e ¢ % e _ 0 e | ¢ A] 

9 6 8 9 4 4 e . t O t |] e 8 
e 
naw > 
$ 
e 
e 


: 
¢ 
e 
cl doaal 
& 
® 
‘ 
¢ Py ® e ‘ ¢ ‘ 6 e 0 8 ' ¢ ‘ 
+= 
e 
8 
e 
e 
-+ 


26200 ‘ : Mf e : 4 e ’ O ¢ 8 8 , 
e a ‘ 9 ¢ t t 6 e A 6 8 
¢ ? 9 e s t e e oo 8 A] 6 6 
e 4 t ] e 6 ft] ¢ e . ere) 9 8 e . 
awe Gawae fae } owe = $e ees $6 cee 6 eo ewe $e eee 4 oem aon paw wme Foon soane > 
arene. : : H ¢ ¢ ‘ ¢ ‘ ‘ ai ' ‘ qo. 8 
? ® a s ] " t % | ? e 00 t ] a e 
e ® ‘ e i) e e e ] ® OU ) ¢ id e 
® & ] e ¢ % e ® ] ¢ Gu ] ¢ $ e 
st ll ; ‘ , : . OU ; é ‘ 
| iY ¢ | ? i] ¢ | & + 00 9 9 e t 
C] | e e e 8 e 8 | % 00 % € e t 
¢ A] 8 e t t ¢ ¢ @ e OU 9 ? a e 
£0200 . & 8 H ‘ , a 4 ¢ ’ en ¢ ‘ $ ® 
e é 6 e e & ® 6 e e 000 q $ ¢ i] 
9 $ 8 9 e i) 6 g | ¢ O00 6 ) t ¢ 
¢ e e e e ¢ e ¢ e e 000 9 : I] e 
1 8-00 : i : bi 9 ¢ ¢ e q ¢ tata e ¢ e ¢ 
t] e ¢ 6 * i e a ? te ooo 6 6 e ¢ 
8 6 e 6 9 $ SY e * e O0oG e a ¢ e 
8 ¢ ¢ ¢ e e a . e q e O00 ¢ ® 6 t 
$6009 =% e ' ° e a ‘ OUU ~? “| 
¢ e ¢ é a 8 e e e @ 0oGcOd | 9 ¢ ft 
¢ i * t 9 ¢ e i] e 4 0000 e  ] e q 
I * ¢ t t ‘ | ¢ t 6 b000 | ¢ i & 
e t] 8 * ] & @ ¢ ? ® Go00 t . a a 
e 6 9 $ 6 & ¢ e | e 0000 t 6 e e 
¢ e e SY e e e e e 6 O00g ? @ e ¢ 
8 9 L $ 9 t 4 ) A] 8 9000 ] | e e 
8 8 ¢ e e ¢ e O0vu0 ; a a e 
‘ ‘ ¢ ’ ‘ ’ 8 ’ e * go00 4 ¢ 2 ‘ 
¢ ¢ | t e 8 8 8 ¢ A] 0000 4 e e s 
A ¢ ¢ tT , a e 8 e e OUuog ¢ i] 6 e 
e | | 8 9 ‘a e ¢ i) Qu0d0 ¢ a ag re. 
¢ ¢ e e § A 8 8 i 9 O0oGG e @ 9 ¢ 
9 ° e ’ e ¢  ] e ¢ § cava e 6 e ¢ 
4 L e i ¢ $ 8 a e , oo00 e 8 e t 
8 a 8 ® ‘ * 0000 . : 
9 @ St) a @ @ | e ¢ ¢ 0000 e ; q  ] 
| 9 e 4 6 t] e ¢ ¢ A) 000V0 a & |] e 
e ¢ ‘ ° ’ ‘ a a ® * 9000 a e é ® 
a e a a 6 “— e ? ¢ ® G 00 e e tI] 6 
¢ 4 & t 6 8 8 ? . ¢ 9H00 * e e 6 
td @ 8 e | 6 ¢  ) ® ® 00000 ¢ @ @  ] 
8 A] e | e ¢ t ¢ tf) e 00000 e e LY e 
6 A ; ¢ i . . e td] e ocoeUuad 8 q 9 e 
e 6 6 i | ¢ ¢ * A] 6 oo00uu e e. e 
@ a ® e e ¢ 8 e e * 90coU a @ ° ) 
8 6 e i] | e a e a * oOCcUU e e 9 e 
e Lt] | : A) A) 6 ] 6 e coocogo e 
e * e e t ¢ ¢ ¢ e Se ogadoe | ? 
e 


¢ 
‘ a a e tO e * Oo * gouuoucodgD * ¢ ‘ 
: : , : ‘00 +° *900 * ogoQouoooeO * aie . 


RISSton 10708)° rov=Seche) Slialimentieiiememmeishiomttiin, °°: 


; 
® 
‘ 
+ 


MISSTON 101681 TOP"SECRET 


MISSION 101681 


J-18 8 BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 4.86 


Y ALONG TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY - PERCENT (CY) 


| 6 e e ? Lt] A] 9 e e t ¢ e ? 
| I] 
e - 
| ¢ 


9 8 
e 6 
6  ] 
8 
6 
8 











; 

A] 

s 
28.00 oa Y e e e q e e ) , & ¢ 9 
e s e t 6 e e a ¢ L e | ¢ % 
e A] t ¢ a e | e | 8 t] Ss] i ¢ 
6 . G i] 8 ® e e e a 8 e 6 ¢ ¢ 
26.00 @ owes $e 22@ Fone § cee fe oe] ¢ eT + > wees ¢ eo wees $$ cee eee ween Sawa es ¢2eeu $ 
8 8 a 8 ‘ e e  ] 9 % e | I] e e 
i] e a t ¢ 6 ? e e 9 e t e ¢ 9 
8 e e t 9 e e 4 e A] e # e e + 
e r) e e e a r a ’ e 9 «@ e e ® 
eae e a i] e e | e e « 9 e G e t e 
) 4 ¢ ¢ ] i) ' ¢ L e e ‘ e e ® 
e ¢ J ft] 9 e i] 8 8 e ¢ e a) 6 
e e ° ¢ 4 ® e 6 t e e 9 e e & 
_ e 9 ] ] A] e 9 e 6 t @  ] ¢ ¢ 
¢ ¢ ® # 8 ¢ e 4 e t ¢ ® 8 9 8 
? 8 e 6 QO ¢ 8 8 ¢ ¢ e 9 i e t 8 
8 e 9 q f| ? t q e a 8 9 8 e ? ¢ 
20000 mtn mann Hon ta ne to 9 ha nn fan Han nt men Hon wnt ew mn Homme Fee nn penn poorest 
6 e ¢ e 0 e t e 9 8 e e | a e e 
. e ¢ tT 0 e t ¢ ¢ e i] e ¢ a ¢ . 
e e ¢ t QO i] ft] 8 e | 8 | A e ® 8 
¢ , 8 ¢ Gg * ¢ 6 e ¢ e e e « t ¢ 
— @ e e UG a € e L] ¢ iY e ® | e 8 
8 ¢ ¢ % Ou e t a 8 e e e | e ¢ ¢ 
e e a e coo* ¢ e ¢ e e e 6 e e 9 
. | | ¢ CoV e e e ® e e é ¢ @ e e 
ao a 8 % 6 uo? t e 8 | e ® e t e e 
. e ¢ i] C00 t ¢ ¢. q e e e e @ e e 
e 6 e | cud e e ¢ § e i] ° 6 ¢ @ J 
? e e & ereien ¢ e A] ¢ e a . e e q 
9 @ ¢ t e | e 8 J e 8 e e e e 
6 ¢ 6 ¢ ccGco* 9 ® 8 t] i 9 % e % 6 
e ? e e cCcug?® 6 e 6 e e e e 6 ¢ e 
¢ ‘ e A] COogU % 8 e ¢ t e a e q ® 9 
ia e e ‘ couo?® 8 6 4 ¢ e 6 e 8 I] e 
6 e e 6 Ccoo® 4 8 e e 8 ¢ ¢ e e e 
e 8 e t COu0G ¢ 8 | iY e e e e ¢ ] 
¢ e A] ® CCOCad ¢ ft] % ¢ ’ | 9 q e ¢ 
— ¢ a ¢ CCucgd e ? i] ¢ e ¢ 6 e @ i] 
8 8 4 | CGuCcG 9  ] e q t | e 4 q | 
A e « t Coudco ' e e i] 9 e e | e 8 
¢ ¢ @ ¢ Couvgo e %  ] e e | e  ] e ¢ 
8 e 00 wf wwees feoeeae ¢e~mee¢( OOO ()ee— — ¢ ecw ¢owwn ¢wwen Caw ee § owas fe we @ > rae >} oo ce $aamee } 
6 6 A] 4 COvu0gg e e 6 A) | ¢ e ¢ 8 6 
I 8 8 9 CcCoO0gVvYU e 6 8 e t e : @ e e 
¢ ¢ a if CcGoo ® e e e e ¢ e e A] e 
e ® e 8 COGULU 6 6 e t e e e e i] e 
a ) ococuo ‘ e e ¢ e e e @ ¢ e 
 ] e 9 Occocgo 2 | e e e 8 | ¢ e 6 
9 ° ¢ CLCOCCO e 6 e ¢ | e ¢ e 6 i] 
e e e CCCOGUO 8 i] e 6 e e i ? e e 
. t] q CO Cocoa & 8 . ¢ ¢ e 8 ¢ ] e 
@ 9 ¢ COCcCooCOCG ; ® e @ e ® ¢ ® e ¢. * 
e ¢ 8 cCOcCOGGOO ’ ‘ ® ® e e ® e a e 
e $ q COCQOCVG ¢ $ 8 s e 9 6 ¢ ¢ e 
ee ‘OCcccLGocoouD * = 20 #tt ; ' ; en ee see 
‘ ‘occeacgacgggg + ‘ a. ee ‘ 
' ‘ gcococouucgooo * * «+ « « toe 8 oe 
. . + oboCaEHUODOUO® : : . * 00 ° : . : 
0 e 0 0 - ew eee fe wee tage =e oa eo - ey Sane Y owwes Gone} one @ $2 eee Gewoe f-oewas} 4 
. 30. 





5.00 0.00 | 
MISSIUN 101681. FeR-SEERE: 


MISSION 101681 | 
J-18 6 BUCKET - FWD INSTR FRAMES 1-6 OF EACH OP OMITTED 90 PERCENT = 6.04 
Y CROSS FRACK RESOLUTION LIMIT — FEET (X) VERSUS FREQUENCY - PERCENT (CY) 





¢ § e 6 e ¢ 6 e e e e 6 
¢ e 8 8  ] ¢ a e 8 e ¢ _@ 
t] 8 ® ¢ 8 | 4 | e e | q 
? e A] a 9 5 e . 0 ? e A] 
| $ ¢ | 8 6 J ¢ ¢ a q 
i i t 6 A] e 8 ? @ ¢ e 
, 8 4 g e ¢ e 0 q 8 ¢ 


: ? 
a 8 
® e 
¢ e 
¢ e 
8 ¢ 
6 ¢ 
-_ A] 
¢ e 
6 e 
A] e 
wows += 
9 e 
e e 
e ¢ 


14.00 


, 
¢ 
| 
-+= 
® 
A] 
e 
q 
f= 


13.00 


e e i] t t ] | é t r) @ 
8 8 ‘ e A] e 6 e ) ] 8 
t ¢ ‘ s s ® e e 8 e a 
e $ 9 9 , e e q AL) ? ¢ 
eae} wees $e ee @ ¢ cee Fe ewe Fowee $ ee we} Cewe 4 ee ee 4 eee $228 © fe owe 
¢ 6 6 9 e v A] i] ¢ e ¢ 
e @ § 6 6 e i 9 e 8 s 
% 9 e 8 A] e ' | e A] e 
¢ * e i) 6 ¢ ] ¢ e e 8 0 % c] 
wows eee $e me fa we an GOO = t $ Cees ¢ Cee ¢ cee $22 of Cees ¢ eee fetes feooer efor e + 
6 % i] ' e e A] I] 6 ¢ e ¢ ¢ ' 
e | ¢ ¢ % a ' ¢ 9 ¢ 9 e e t 
e 8 | e 6 ¢ e q 9 9 ¢ e s e 
e e e t ) e s ? ¢ e ® 8 6 e e 
10.00 oo eee] ¢ eee gee @ ¢ Cee ef ewes ¢ 2228 © 4228 ¢ Wee ¢ eee} eee ¢ e282 $208 284 oe ewe fF eeo=e ¢ 
8 9 t | 4 e § 6 ¢ : e g s ? A] 
8 a @ e * tI] 6 . e ® ® e e e ¢ 
t) I] i e e e e ¢ e e e 6 ¢ e ¢ 
% 9 6 e e ¢ 8 4 e e 8 A) a ‘ € 
9.00 = ee wee ¢ oes ¢ oe ee ¢ eww ef eee @ ¢ cee 60 eee} eee Fee ow > Cowes 282 = §¢ 2 eee $e cee oeos + 
e 9 e e a e e | ¢ t | e a 
6 e ¢ ° ¢ 6 ¢ 9 i t a . 
a ¢ 8 ¢ ® e ° e e e 8 e  ) 
¢ ¢ e e | i e e ° e ¢ e 
8.00 = grees eee $e ee ¢ cee se 4222 @ ¢ oewewe mf owes eee ¢ ome = $e ee ew 422 e2e 4298 2a} oowew 
e e ¢ ? e a ® e e e | e t] 
e ¢ | e e a e e ¢ e i] ® ¢ 
¢ é “¢ ® 8 ’ § ¢ e ® e ® e 
e e A) i) ® 9 8 U* e q e e q 
7-090 = eres feeee $¢ 2M ee $ owe e4e wee few owe we pew a fee ee few eH oes fp owe} rem ae fees 
q e 6 e e e e or | e t ¢ e 
¢ 4 e 9 6 8 | oO? § ¢ e ® e 
* 6 8 8 4 ? 8 oO? ‘ % e e § e 


12.00 = 


= op <p op 


aed 2 eee @ee 8 


11.00 a 


6 
A) 
4 
# 
+ 
¢ 
e 
¢ 
¢ 
ry 
e 
¢ 
9 
8 


POST oSsess ecoos Paeeees Oooo 


@e2eep a2eneaheeeaean ee 





co 
o> wee edhe aeaneeangevanev BHeeaeesese eevee 





] | a 8 ? ¢ 8) oF of e @ e e 6 6 

6.00 = eee tows few e ¢ cee] fee wm $= (}- = Otw~=-— ton nt owe + games fer onsoenwe > 
e e 8 ) ¢ e 8] of Ou ® 6 ¢ e e 4 

8 ¢ 8 ¢ ¢ ? Q O* OG OO e A A] e @ s 

e a ® i] s a Oo GO 0 00 9 A e & a | 

8 9 ; ¢ ] ¢ a 0 00 O Ud e e ¢ e 9 e 

§.00 mmm $e eee Fe ee fp ee fe eH HH -_ Q0-0- 09-22 ¢ ee $2 cee $22 $2 ee w Gowen 
e ¢ ¢ e e e 00 OU O00G 8 6 9 e ® e 

t 9 e ? 6 ¢ ere) oo CcCoog e : e @ 9 

e e e ¢ e 8 QO OOo CCGG ¢ e e | e 9 

e ¢ a * s * gt O00 UOoUC ‘ ® e ® 4 ® 

200 o eee foes Gees ¢ cme fo oe = ¢-~()f) ~0=-00-00002— <— ¢ eee $2 eee fewwe ¢ eee ewe > 
$ ¢ e e e *Q OU U OQOogoocUudgGa e e e e ¢ 9 

; ; ‘ ‘ ‘ ud 00'00 OOQUOU00 , ' P a 

; ; e ‘ e ocngovconoooco000 =O * : ‘ ' a ° 

° : ° e : GLOUGUCOUDDOQUU0GU* e e , , e 

3000 - tama = $a tan 4 = 4 == - COD L000 UODU00- ~- t= panna toma ntnnn tonne 
e ° e ‘ e CCcooudcO000GU000 e : e 

° ‘ ‘ e ' cecoogec¢cunoo0u000. * : ‘ e er 

‘ ‘ ‘ * #9 CECoOdUCCHOOO000U00 * , ‘ ' , ' 

' ' e ' *Y CdCuOUVUGOUGOGGU00G * e ‘ e , @ 

2000 ~t¢—----¢---= 4-- == 4 ----+0- -CG000G0C00G0000U00-~+~~--+——=~ mena tonan tenant 
. ‘ ‘ ‘ ‘9 GCCCOGOUGDG000GUGC000 * ‘ ‘ 

e ' ‘ * 90 GCCCOOdOGCLOOGDOUDGUN00" , ot 

’ ‘ , * 90 GGOCaddv00000000000000" ‘ e ‘ e e 

e ' ‘ * — @Q_ GCUCCobOGCOONaVOUaDNDO® ' : ’ , é 

1600 -#---~+-———4---- + ~--- JUG C0 CO0GUG0000000000000+---— +---= += = t= tonne 
, ; : * govoooucocoougouov0000000U000 Q ' ‘ ° ‘ 

e ‘ ‘ * gucdD0UCOCOOG gogooccoga00G0o00 = * ‘ , ° ‘ 

‘ ° ¢  * QOGUOOGCGGaoOOGoOUNOCOOOOOOOOCO * e ' , e 

e ‘ ‘ ' douogueCeccooUsboUdOUGORG0U0G0000' ‘ e ‘ ‘ 

0.200 ~ Pam we Feewa $e cwe } eww afew e $ en nn $2 cee} ews foe ee $ ere foro angnwens anew gwanwe ¢ 


00 4.00 6.00 16. 
MISSION 101681 T6P-SE 


MISSION 101662 


Y 


J-18 8 BUCKET — AFT INSTR 


FRAMES 1-6 OF EACH OP OMITTED 
V/H RATIO ERROR - PERCENT (X) VERSUS FREQUENCY - PERCENT (Y) 





90 PERCENT = 


2.33 


9 e 00 - oo ge Gress $ eae ew fee ow ¢ Cee Feo ef oewe > aa econ aa ath ea ia aca + 


| 
: : e a ¢ é e ° e ; ¢ : e ¢ e 
tI] e ¢ a $ e ¢  ] e 6 e e | i e 
8 ¢ ¢ Ly e % e 8 « 6 | ¢ ® @ ¢ 
: = @wwew ¢ meee $ cow e ¢ Hee ae $e ow oe ee $2 cee } eee $¢ cee § cee foe ¢oee~e4o Poon ¢ 
28.00 6 6 ¢ ¢ ¢ a e e e e 8 i e e 
e 6 ] t e a a e A) 6 @ $ | e . 
e a t i] e | ¢ e e | e e i ¢ ‘ 
@ 6 ¢ ¢ ° 8 e e & e % : 8 e ¢ 
26200 : . e : : ¢ e e e : : er eg % 
e s e |] ’ 9 t % e * e | e e ¢ 
s 8 ¢ ¢ e A] ] | ] ? t 8 8 e  ] 
a ) 4 e 8 e 6 8 4 i] $ ® e s e 
¢ 8 e i] « e ] 6 — -_ 
e e e ® ° ¢ 8 i) e e e e e , e 
e e r e e e | a e ¢ 8 e ¢ ¢ 4 
t e ? e 6 ¢ ¢ ¢ e | ¢ é 6 6 | 
Ze 200 sg : é ¢ Lt] e ' ae igs eos a —— 
e e a t 4 ¢ | ¢ 8 $ A e ¢ § 
e % ¢ t é a ¢ | % 6 tI ® @ 9 ¢ 
. & e 9 a % a @ e ¢ t U 9 ? % ¢ s 
20 00 : 9 ¢ A ¢ 8 q ti t ] a a. -_ 
# ¢ 6 | a e e e e é a] 6 8 8 e 9 
e ¢ | ¢ e e e ¢ i] ¢ of e | 9 ¢ 
¢ ¢ e t 4 e ¢ 6 ¢ * oG* e ¢ ® t 
® q e e i] 6 Lt] e OU | ] 
s 8 ¢. e e ¢ e e t 8 ooo e e e a 
9 A) ¢ é ¢ e t] ¢ 9 ¢ OOooU A] e ¢ 9 
e '? ' i) 8 ¢ e a e ¢ OOU0D @ e e a 
e : ¢ ¢ 8 é @. é e @ oo00U ¢ — ¢ 
¢ a 2 * ’ a t °. ’ * 0000 a ‘ @ ¢ 
a a e e e e a e a * go00 8 ¢ e ¢ 
9 e e 6 e 9 e , ¢ ¢ oooo0 ¢ . # e 9 
' s ¢ ¢ i ¢ 9 ¢ ® ¢ ono0o0 6 e ~ e 
. I | 9 | Et) « ¢ e ? Ooouu e e e e 
s e a e tf 9 ¢ ? e e gooo 6 Q e e 
. e ¢ 6 9 9 e a t é e ooco e ¢ ¢ ¢ 
j a a ‘ ° a 4 8 ’ ¢ gooo ‘ e “? 9 
¢ é a i] a 8 e e A) 6 oOoUuUu & ¢ q a 
# e & 8 e @ SY e ty % oaog0 e 4 I] ¢ 
e e a i] i 8 e e 6 4 ogoug ¢ e . ¢ t 
10.00 =~ >= = @ wees Gao ee ow > eee} ee oo} oe we} cow a= ft omwoe foe ee t~D00UD—-— oo Gee we 6a w ee Gaps | 
. e 6 ¢ t $ YQuoU 8 @ . @ 
e e  ] e ¢ e ¢ 8 8 6 oo000 e ¢ e ¢ 
tI] ¢ t e 9 ¢ e e e ¢ oOogUuU e 6 8 ¢ 
¢ e e e 9 $ e 8 e t YOCOU ¢ e e. q 
a 8 é ¢ t e 9 % coouou a og ~? e 
e a ad e 6 e § e e t Qooc0U0 ® ¢ ¢ 9 
e e a e § a 6 6 e 6 QUgOBU e . ¢ 6 
e e t 6 ¢ $ e e e | COOO0U e § e e 
See 8 tI] e ooUuco — iri "e sari 
6 i 4 ¢ t ¢ e e e ; Gooovug ti e ¢ e 
| ¢ e ¢ i ) e I] e 8 COoogUua q a e ? 
e ) 4 ¢ i 6 @ ¢ i ‘i voooUuU A] 3 e e 
~e ¢ e e e e e *GUugaO ¢ . ? 8 
, ‘ ‘ oo e 8 ‘  gooo000 *~ § oe 
¢ € ¢ e % Es] | ¢ e ovgoonU e % e e 
9 t e 8 sf e t |] ¢ oooocvuUud @ a 9 e 
e t] 9 ¢ e ti 8 oQgoggooou a me 
® e e @ e # a e : ocooouco @ i e a 
e e ¢ ° *9 t & ¢ * gcaouooGga0R * ® ¢ ¢ 


0 
f ‘ . oou ¢ y 0*oq0o000 GcCcoQQgCcGuUu00 ¢ ® $ ¢ 


“MESSTON LOL6R2 TOP-SECRET 10. 





a= = 
OA -& teueeeds¢e vente vcoaetenwneosesfovcseaegsvucveeotsteeovetoecovsnvoatesFevvs Geaune Gusev geaveo $6482 GHOSE $F 
an =~ «(4 '] : 1 . | ! a 

=e | | | | 

2 3 ‘ | i 3 i qo. 4 
a Ww Per ge a a cg ny Pr ne eg mre ge ec pe apa Scie ge ee ge ge ee eee 

> § ] 4 | 
-— @ Ff 4 ‘ | r] i ' t { § ' 4 ' ] 
z= wf § ‘ ] Q ’ i ’ q q ‘ 
wa st é rT ( ] t ] t ¢ ‘ 4 { t $ 
2 ‘ US ig te eg ae me ge ee yg pe eng en ay gee a age apa ee na oe ee a ee eee ee eee 
a i § ] ' ; a { ( ¢ q ¢ { i) { 

o | { { 
Qo gore ntwnoeentsgoerre tener t¢unereateonveeenteeereteoecae sgn verge ecaa toons goaee s¢eevee gdooese uve > 
o > ] ¢ H é t H } ‘ '] t ] 8 q H q 

ao | | | | { o| 

w 4 ‘ ( § ( ( ' ( $ ‘ t ( i] 
O € ¢eeeexteereetsqoeerenternvetenreret¢evraeternntovee ten eetdgevoantevvetaseren s¢eeve $e een COF 
wu } 4 ' ] ¢ q ] ' t ] q ] ¢ ' ’ Oo 
i ae ee; ee ee ee er ee a ee re oe Oe ce re 
- 5 | i 
5 64 qe eee ee ee eo ee ee ere ee ee ee SSeS ee Se SSeS es Oe Se eee eS ee ese es 

{ '] ( t ] 
i ae (ee ee ee ee a 
Oo ( { | ( ' ' t ( ! { ( | { 

m ¢ueeeredguweevneetegeeevttowovoetovvsetoove sv vvetouvuvnwtdge eve tgvenve $x ne & eeee to aoevdoonourse Govan > 
x Mm ( ' '] { 1 ) j ¢ 4 $ { ( i ' 
2 = 4 ’ é i q i] ( ( ! 
< 7 ¢ ¢ 4 ‘ q ] ] $ t ( q ] } 
we | ( ' ‘ Y i { { ( ' é ( { 

Ww +e eee stove ndegeraoeetwewovetoweratoeovuwetenwaeetvrevetstuveve FGeevvnvtstoevcecetFonvrosgeuvevtstonvnvntgoaene 
5 ‘ i] 4 ’ ' a 4 ( i 4 ' ‘ L § ] ] 

i Te cee ae ee eee ee ee coe (ee (Oe, a: 
oo 1 4 ] $ Q ' 5 4 
q goremnvnder oes teeceantercurtoenre ger ecaneteoeovnentoeesneteaevwee ter ves toner teceu te evse Guveun ¢eee OF 
~~ | t { ‘ ' i j ‘ ‘ ! i ' ' { 209000 | 

ne | ‘ § t { 4 i] t 1 { q $ § O3903D0000) 
” = ‘ { ’ ! | 4 § OoOoooo DSOOCCOeE COSC 9O900 VO IV00000 ' 

J om f ‘ ( i] i] § 9ON0N09009N0 90972900 9209059007000900090009090090 JOU0 3407990 

Zt ¢eee2e¢e ere ¢eerece ¢e e222 ¢2 © © Q0O00000007009900 DOYUDVVO OVO DWVVVYVVOVOO OOVVVVOOVDaIVNVSRU + 

< t ’ ’ t i] t t Dd I IO ID TD OD DDS PI LI OI) UID) d It OD  IID § 

«cx 2 1 i } ¢ U ( ( 6 MW2ID00900090039009790909920I90990090090209039390909700I1 - 

uot ( ' é q ’ ( t 4 ’ ( 00090039900 99593293530 1 ow 
= ‘ q ( '] ( { ' 6 ] ] { ( Be lelelele-elelelelelelelel= aE ~) 
fone eaeteeweteweetetvovnanotanevtetwnevrenteoeraetooeevetetvneaeacetgneeevetdteoeenaetwoovnetonenvntoeenntevevetuvees ¢ @ 

= { ’ ' § ’ 1 ! ( 4 t { t ( | t 1o 

= a ee ee ee ce ee ee re rr re 

“m1 1 t ‘ ' { { i t ! ‘ ‘ i 
ace WW ¢e 2 e@ we f¢eoeveweteeeetenwneoevetewn tr eevogeervrasvnstoenneaeteoeevetoseezeaesvecvvetfeoevneveewx son evutséevosetseeovonve Genesee 
—- ax |) ] ‘ ' i] ‘ t t ’ t { § ( { ? ’ 
sd ‘ ’ J 1 { ' | { 1 { } ( ] ( ¢ i 
zx } ( t ' ' 4 ' ( 4 { t 4 t 4 o 
~~ WW | ' ‘ ’ { 4 ' ( ‘ ‘ { ' { ( 4 jon 

IT teweaotwneoeceFounweoevetsepeveeten nee Pwoeenevetooeonwcnetd¢ovvanegeoevueetsevuenvnvtweeaervrtwonvanteo vee Séunsven doves > oD 
—- w ! j § ( ' { ! ( ? ( ( ] (wo 
ume ¢ ' i 1 4 } ! ] ' { ii7- 
«a ] ' i] ¢ | § ' ( q 4 t { t oOo 

Oo { ’ { t ( 4 ' ‘ j t } } ’ 4 -« 
] Zz t¢eweeeetereaevtoaeevvteoeneveeotnvreendgnevaeteownene Go evexetonvre fxn tceevetgoveaesgeounsante cove ¢eovnve $v neo 

Cc { ( ¢ { t ‘ ( t ] § 4 ' § t { ig 
~ of ’ q ‘ t 1 t § ¢ ¢ ! § q { ' ‘ oOo 
iw 4 ¢ q ] ] { ‘ ] ( 4 a i ] t ¢ }o= 
4 ¢ ‘ ' t t ' ¢ t i ( $ t { t {jou 
WY @¢e2eaevtoevevtaereetoranereaeteoetevntnneveaetovee Gon vnege vente vcnvetovnaeeGvuvnontvnocoaneve soca n Séuvunne ¢ ov) 
po | i] t ' ¢ ‘ ’ $ t ¢ i] ¢ ( i] i { {Ou 
Qa > ax 

° o © oO © o °o oe © © oe oe fo] - eo of 
a iw ] © =) © f=] o Oo i= | © o © So ©o © © o 
eo e ®  ] e @ e 9 s ] id S e ® e e 
@ co ao 0 Sf N o a oo Sd A> QoQ @ & f N Oo 
y N ~ ~ ~ ~ ont ’ ond ~é amt 
bow | 


MISSION 101682 TOP-—SEEREF 


J-18 8 BUCKET - AFT INSTR 


FRAMES 1-6 OF EACH OP OMITTED 





90 PERCENT = 


7.07 


Y CROSS TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY - PERCENT (Y) 


a= Om wwe ¢ Ce ee 6 eee e} wees $ www @ $6 Cees FO ewe 4 wows $ ees ¢ Oe 8 $222 §6 22 428 ew~ Gowen ¢ 
5200 : . : e ; : 8 e e ‘ $ 4 8 : e 
. a ¢ 8 9 e e e ¢ ¢ 9  ] 
g e 9 ¢ 9 e e 6 ¢ I] | @ 
& A] ¢ é 4 6 ¢ e | e $ I 


aevae cee 


: 8 
9 e 
¢ ¢ 
14 00 a es Rage @ 6 6 t e ¢ e 8 A] $ ® 9 
a 8 e 6 e é 9 ¢ | ¢ ¢ e 6 ¢ 
¢ ° t ¢ ‘ e ¢ ¢ ] 8 ¢ ¢ ¢ # 
e ¢ ] ¢ e ? ¢ el e ¢ ¢ ¢ $ e 
13 00 - e as e iH t 6 ¢ ® e i ° e e i ¢ 
e % ¢ t St) ® 6 i q i ¢ e e @ e 
8 e ° e e # 8 e ¢ e e § ® 9 $ 
¢ & e * L ¢ e ¢ ‘ ‘ ¢ ¢ e e ¢ 
12. 00 ee ee ee ee Lee Grows § Cees Feros $ cnwe § owe = $$ eee FH eee teens $ 
8 e e 6  ] e e r) 6 e % e $ ] e 
e e t] t) e 9 6 t e ; e 8 ¢ q e 
e r & ¢ 8 + | e @ e a 6 e $ e 
¢ e e 8 | e e A) e e ] G @ 8 e 
11.00 a4 ; $ z ® ‘ ¢ ® ‘ e ‘ e e e° ° 
¢ ¢  ] e i] 6 | t i] 6 ¢ t ] ty | e 
e e ? ¢ e ¢ 8 6 | ‘ 4 8 ‘ e ¢ 
$ ¢ » % 8 ] e e ¢  ) 6 i) % t t 
10.00 @ $e we@ fees fawn $e ee fee en} oo wes Goes @ ooo foe ee ¢ eee es foes (ow e= $¢enwefeewe¢ 
q a e e e e 6 O e e e 6 t 6 ¢ 
q ¢ e 6 e 6 e oO  ] i] e i t e % 
8 e 8 e 6 6 @ 0 A] e 8 9 i] e e 
8 e 6 i] 6 e i 0 ¢ » ¢ * e e e 8 
i A] ® t e e 0 e O q 4 q 9 q e ¢ 
8 e e e ¢ ¢ QO a 0 e ¢ i) ¢ a e e 
9 * e e e ‘go Q Oo e ) t) ¢ ® ¢ e 
6 | ¢ dt] | ' § ud Oo ¢ A] 6 e e e ¢ 
‘ ¢ e e % ¢ O- GQ 0 e i] ¢ e t @ e 
¢ e i] | 8 i 0 GO O | | 9  ] e I @ 
6 e e e q * O UO e ¢ § e - 9 ¢ 
e a ® e ® ®* 9 00 Dp 0 e 9 8 : 8 e e 
Lt] ¢ ? 6 8 ¢ QO 000 000 ¢ e ) ¢ i] e e 
e ? e ? | ¢ oO oud ooo e e LT | e e e 
; e $ q 9 ¢ 6 @] QUC ei ele) 8 ] e 9 9 e 9 
¢ i) e e e ‘ g OUCCOGCDG e # ¢ ® e e t ] 
t ‘ ’ ‘ ¢ ‘ O Qvo0co0D 4 ® 6 ° ‘ e. ® 
¢ s t] ? 6 ‘ go oocgoo00nd ¢ 6 ? e e ® ] 
s ¢ 4 e e re 0 6ucg0000 q ¢ t  ) e ¢ s 
é t 8 a é _G OGOGGOOoR0 e A) e q e e e 
_ * #6 #8  gegooucdoug0 *§ * ¢ +f +f #* ¢ 
; yo * ¢  €¢G0g0co0000 *« *¢* ¢ ¢«# ¢#  # 68 
‘ ‘ e , , CcOuuuou0000 «60 *§ Cts ' ‘ e ° , 
¢ & @ 8 8 Ccooguddgg0c0o0 | a ¢ “¢@ % e e 
4.00 - ¢we ewes ¢ cewees foe ee = $¢ eee wow en CCCOUUU U0U0U 0 —— ¢2 2 ee 4 eee Gowen (om we poe teecew ss 
6 e e 6 ® CcCoOoouUCUOLUD 6 e | t e t i] 
‘ * «©  # «  @€ggoueeo000 *« * « *¢ os # 8 
‘ ' ‘ ' ‘ ccOUUuUGUO00G Ct ‘ ‘ e ° ‘ 
‘ ©  @ ¢ © €€@@00e00000 *« * & © e« ¢ ¢ 
*  # * g LGcCooUuODOODH00*§ CC ttCS co 8 8 8 
, ‘ ; * * 9 CGccoogcooo000 2§ CC tk e 
' ' ; ‘ * g coccoougoo0000 ¢«~—st e e ‘ : ‘ 
‘4 ¢# —¢ ¢ gotucuuougoounbgug *§ ttt 
; , fe  OGGCCCOGGG0G0G0000 en ee ee een ee See 
e ‘ ‘ e ‘guuCuuoogcoconoo0G * ~~ ee eo 8 
, + 8 ©  eggucucuoouocoouoo0 *§ tt 
: : 4 voOCCGCOQUQQO0O000N0NN ‘ : : , ' . , 
: : : e OGOCCOCO0GUC00000C0N0* : 2 ° : : : 
; of $$ pooogtecgogcgoogagougo «= tt ttt 
* 6 *  gguuGcédoo000 ugo * * &&  e# -# 68 
- 8 ¢ « gggoogecgcgonbopnDbBG000 + Ott 
4200 ise 


29 2.00 
MISSTON 101682 FoP—SECREF 





SECTION 16 


RADIATION DOSAGE 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. Both film types have 
been irradiated by LMSC at various levels and the base plus fog densities 
recorded after controlled processing. 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of 
the cosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level equivalents. 


Mission 1016-1 Mission 1016-2 
B+t+F BtF 
Emulsion Density Radiation Density Radiation 
Type 3401 0,17 0.5R 0,20 0.7R 
Royal X Pan 0,19 0.4 R 0.25 0.5R 


These ievels are below that which will degrade the photography. 
It does not appear that the recent atmospheric contamination from atomic 
testing had any effect at higher elevations. 








-. 3 | SECTION 17 
SYSTEM RELIABILITY 


Reliability calculations for the payload are based on a Sample 
beginning with M-7. Hence both the major part of the Mural Program 
and the 'J'' Program are covered in the calculation. For certain 
auxiliaries, i.e., the stellar-index camera and the horizon cameras, 
tne Sample size is changed to recognize incorporation of modified 
equipment or new designs where reliability was one of the principal 
reasons for the modification. However, for primary mission function, 
the sample size is consistent with reliability reporting for the vehicle. 


The reliability estimates of this section deal exclusively with 
the payload. Failures to achieve orbit or vehicle induced failures 
are thereby excluded. Recoveries before a complete mission has been 
completed are considered as full missions providing that early termi- 
nation was caused by reasons not connected with payload operation. 
Film quality is not considered in the reliability estimate calculation. 
Hence, only electrical and mechanical functioning are considered. 


The reliability estimate is also divided into primary and 
secondary functions. The primary functions are operation of the 
panoramic cameras, main camera door operation, operation of the — 
payload clock, and recovery operations. The secondary mission 
functions are horizon camera operation excluding catastrophic open 
shutter failure mode, auxiliary data recording, and stellar-index 
camera operation. A summary of estimated reliability is shown in 
Tables 17-1. 


Panoramic Camera Reliability 


Sample Size - 90 opportunities to operate. 

One failure - capping shutter on slave instrument on 
System M-7. | 

Assume - 3000 cycles per camera per mission. 

Estimated Reliability = 98.1% at 50% confidence level. 


Main Camera Door Reliability 
Sample Size - 34 vehicles x 2 doors = 68 opportunities 


to operate 
Estimated Reliability = 99.0% at 50% confidence level. 


re ae 








Payload Command and Control 


Sample Size - 4560 hours operation in sample 
One failure 
Estimated Reliability = 96.5% at 50% confidence level 


Payload Clock Reliability 


Sample Size - 4560 hours operation in sample 
No failures 
Estimated Reliability = 98.5% at 50% confidence level 


Estimated Reliability of Payload Functioning on orbit = 96, 4% 
at 50% confidence level 


Recovery System Reliability 


34 opportunities to recover 

1 failure - improper separation due to water seal - 
cutter failure 

Estimated Reliability = 95.2% at 50% confidence level 


Stellar-Index Camera Reliability 


Sample begins with J5 

Sample size = 7650 cycles 

1 failure 

Estimated Reliability = 91.0 at 50% confidence level 


Horizon Camera Reliability 


Sample (begins with J5) - 34,500 cycles. 

Estimated Reliability of Single Camera = 97,0% at 50% 
confidence level. 

Estimated Reliability for Four Horizon Cameras at a 
Parallel Redundant System = 99, 9% at 50% confidence 
level. 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difficult due to the large volume 
oi data that results from each mission. Some of the pertinent character- 


istics irom prior missions have been summarized in Tables 18-1 through 
18=3. 


Tne summary data was started with Mission 1004 as the J-05 
camera System was the first to incorporate the major modifications of the 
titanium drum and scan arm, four rolier scan head and Corona J 
Capandilities. Only those missions that culminated in the recovery of 


some photography nave been listed, therefore Missions 1003 and 1005 
are deleted, 


“ §3-< 


MISSION Payload LAUNCH 
NUMBER NUMBER OaTE 


2/15/64 


674764 


6/19/64 


8/5/64 


97/14/64 


10/58/64 


Ost? /64 


Ft/2/64 


11/18/64 


iene, oe a 


12/19/64 


T. 
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_ MASTER. CAMERA 
CAMERA 


= STELLAR -INOEX 
FILTER CAMERA NUMBER 
TYPE 


044746744 


30730750 aie 
tached: pane 046/52/33 


0527/49/55 


e 0507/44/46 
061/61761 
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0357/55/50 
089/80/39 
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